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Art. I. — Hvideneea of CKacial Action on the Oreen Mountain 
Summits; by Edwabd Hunoebfobd. 

There are in Yennont five peaks belonging to the Green 
Honntain range^ which rise to an elevation of more than four 
thousand feet. In the order of position, commencing on the 
north, we have first Jay Peak, 4018 feet; Mount Mansfield, 4430 
feet; Camel's Hump, 4088 feet; Lincoln Mountain or Potatoe 
Hill, 4078 feet; and Killington Peak, 4221 feet above tide. The 
devations are given on the authority of Prof. Guyot. 

In my recent excursions to several of these summits, I have 
been able to study the evidences of glacial action at those ele- 
vations, and to accumulate a number of observations, beyond 
those which have been aUuded to by others ; so that we are 
now placed in a situation to review and stun up the principal 
&ct8, bearing upon the question of the height to which such 
action has extended in tnis state, and upon that of the prol^- 
ble thickness of the accumulation of ice and snow in the gla- 
cial epoch. 

The attention of the earlier geologists of the State was 
prominently directed to the drift phenomena, and, in speaking 
of the elevation to which " drift rarrows '^ extend. Prof. 0. B. 
Adams remarks : " They exist abundantly on Jay Peak .... 
The furrows were found a few yards east of the nighest west- 
erly point, and six or eight feet below it, and were continued 
over the east part of the Peak with a direction from north 40^ 

Ax. Jous. Soi.— SicoiiD Sbbisb, Vol. XLV, No. 188.^Jah., 1S08. 
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west,"* as nearly as could be determined over a talcose slate 
which abounded with crystals of magnetic ore/'f 

Mount Mansfield presents a long elevated ridge, which at- 
tains, in the Chin, its greatest elevation of 4430 feet, while the 
Nose, at the southern extremity of the ridge, rises to the height 
of 4094 ft. above the sea. The evidences of glacial action aroimd 
the summits of this ridge are very decided. The ^ooves meiK 
tioned in the final report of our State Geologists, in close 
proximity to great transported blocks under the Chin, at an ele- 
vation^ of about 4080 feet, are well preserved, and I was able to 
obtain the following corrected reacfings of compass, indicating 
the direction of approach of the dacial mass, viz : N. 23° W., 
and N. 25° W., (two readings on the same line), also N. 28^ W. 
on another furrow. One of the transported blocks, 25 feet 
long, 15 feet wide, and 11 feet high, was doubtless torn from 
another portion of the mountain, and its present position, as 
it lies perched upon and supported by another smaller boul- 
der, indicates that it had been first lifted, and then had set- 
tled down into its resting place. The surface of the rock in 
situ, imdef the great boulder, is rounded, so as to denote an 
erosive action, previous to the deposition of the mass upon it 
A fine stereoscopic view of this boulder, under the name of 
the " Drift Eock,'' is sold by A. F. Styles of Burlington. 
Very distinct groovings are also found on the eastern slop5 
of the ridge, only about fifty or one hundred feet below the 
mountain house, directly in the bridle path that leads to Stowe. 
These furrows are estimated to be about 3800 feet above the 
sea, and correspond in their general direction with the furrows 
observed on the western face of the mountain near the boulden 
described above. 

A very beautiful evidence of glacial action is furnished hj' 
the polished knobs of quartz, on the top of the Nose, at an 
elevation of 4094 feet. Numerous such quartz masses are found 
projecting from the matrix of the rock, and these are often 
very smoothly and bandsomely polished. In a good light, fine 
striations are visible upon these knobs, as is shown in a small 
hand specimen brought by me from this locaHty. 

On the summit of Camel's Hump, which rises 4088 feet above 
tide, the principal evidences of glacial action, consist in the 
polishing of the quartz knobs and the rounding of the sides of 
cliff's, the former being observable upon the summit itself, and 
the latter having been traced to within some fifty or one hun- 
dred feet at least of the highest point. No grooves or furrows, 

* True bearing. The readings of compass giyen in this article are all corrected 
readings, 10^ westem.yariation being allowed, 
f S^nd Annual Beport on the Geology of Tennont, bj G. B. Adama. 
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except the fine lines upon quartz, were found upon the sum- 
nit, although extended search was made for them. The pres- 
ovation of such Airrows in the extremely friable rock must 
be rare, though they may yet be detected tin the immediate 
yicmity of the summit on some freshly exposed surface. The 
roundmg of the cliffis, upon the northern side of the final as- 
cent, within the above named distance of the highest point, is 
flo conspicuous as to at once attract attention. The highest 
level at which distinct grooves were observed is judged to be 
about 700 feet below the summit, or nearly 3400 feet above 
Ihe sea. At this point, in the bridle path which descends the 
northern or northeastern face of the mountain toward Bid- 
ley's Station,* in the Wooski Valley, the bearing of the 
grooves was N. 20° W. and again N. 40° W., the latter being 
on a side of rock and deflected. The ledge at this point was 
bandsomely polished. The course of the moving ice on this 
Btossward flank of the mountain, was undoubtedly determined, 
in part,' by the barrier which the mountain itself presented to 
its progress. 

The evidence of glacial motion afforded by the polished 
quartz knobs, both on Mount Mansfield and on Camel's Hump, 
IB of such value as to req^uire some special notice. These 
smoothed massses of quartz I have examined on both moun- 
tains, and from both localities I have brought away small spe- 
cimens for closer inspection. That from the top of the Nose, 
on Mansfield Mountain, retains very distinctly the fine, sharply 
cut, glittering hair-lines, which were graven upon it by the 
fine grit of the glacier, or by points of hard mineral frozen 
into the moving mass. 

The specimens from Camel's Hump were less distinctly stri- 
ated, the lines not having been so sharply cut, or not so well 
preserved. But, in these also, the direction of the polishing 
motion is very readily detected from the ireneral character 
giyen to the sar&ce by the minute gravings. In order to test 
this point, and to correct any possible infiuence of habit, or of 
prejudice in myself, I invited my host of the Mountain House, 
who was unacquainted with such observations, to determine 
independently the direction of the polishing force. His deter- 
mination coincided with my own. The directions as deter- 
mined upon the mountain were marked upon the masses in 
pencil before breaking them off from the rock, and the obser- 
vations confirmed by careful examinations at home. The Unes 
ai6 much more distinctly brought out by moistening the sur- 
&ce. 

* The point on the Vermont Central B. B. from which the ascent is made. 



4 £ Hungerford on Cttadal otdion in the Oreen MU. 

In the absence of other indications of glacial action, si 
masses are valuable for determining the former presence 
such an agency, and the direction of the moving force. 

The bearings tdken upon the summit of Camel's Hump a 
based upon these determinations on quartz knobs, differ ma 
rially one from another. I obtained the foUowii^ correcl 
readings at different points on the summit. In one instai 
N. 10° B., in another N. 10° B. to North, and in a third 
35° W. ' The two former bearings were taken at points 1 
ward the northern side of the summit, the last at a poi 
somewhat more sheltered from a force of northern orig 
These variations in direction seem to me to indicate that t 
glacial mass, as it enveloped this peak, flowing over and aroui 
It, had its partial motions entirely governed by the rocky o 
sixuction, while the general current of the glacier maintain 
its course. Must not the slow mptions of such a glacier co 
form in this respect, as well as in others, to the law ffovemii 
the flow of water ; that, while the main current keeps i 
course, the subordinate and local currents are directed aloi 
and around every considerable obstruction in the way of i 
stream ? 

BjGQington Peak rises 4221 feet above tide. Its bare sm 
mit of gneiss, twelve miles back, or eastward from RutlaD 
is easily reached, and well repays a visit. I observed no stri 
tions upon this moimtain; no quartz knobs projecting co: 
spicuously from the rocky matrix, and retaining distinct trac 
of glacial motion. The sharp terminal peak is much torn 1 
frost and lightning, so that one •clambers to the top over 
steep talus of fallen masses. There is, in the last twenty fe 
of the elevation, a pretty well deflned northern stoss side, an 
over this part of the peak, the rounding off of the rock is su 
ficiently well marked. The point of most interest, howeve 
in connection with KiUington Peak, is the occurrence of m 
merous, small, well rounded boulders of foreign rock upon « 
offset within twenty feet of the highest point. The most coi 
spicuous of these, perhaps, are of quartz rock, varying in si 
up to a foot or a foot and a half in diameter. They are wc 
rounded, and were traced all along the higher portion of tl 
mountain up to this ]point. The material of these boulde 
or pebbles diifers in its character, that of a true granul 
quartzite, from the hyaline quartz contained in the gneiss 
flie summit. These are true transported pebbles, liffc^ to^h 
elevation from some lower point, probably fiK)m the quar 
range to the northwest. With the quartzite pebbles are ali 
found pebbles of gneiss^ with rounded edges, and of a ve: 
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diffidrent cliaracter from the gneiss constituting the simunit. 
The home of these gneiss peDoles is not known to me. 

It will he seen from this sunrey of the elevated peaks of the 
Qreen Mountains, that they present in every instance, where 
an examination has been had, decisive marks pf glacial action 
Around their extreme summiti9. Tke conclusion follows that 
-those summits have been enveloped by glacial ice, which must 
have been in each case either the beginning of a glacier descend- 
ing fromi the summit, or else a part of an extended ice mass, 
moving over the entire surrounding country. Against the 
former supposition might be adduced the form of these moun- 
tains, which, in every instance except that of Mount Mansfield, 
is that of a single isolated peak on which no gathering places 
fer laige masses of snow offer themselves, as £dso the fact that 
their rounded slopes point uniformly in the case of those I 
have visited, Mansfield, Camel's Hump, and Killington, to the 
northward, while abrupt precipices face southward and east- 
ward. Still more conclusive on this point is the presence of 
qnartzite boulders on the summit of Killington reak, which 
nave had their origin in remote beds at a lower level. 



Abt. II. — Notes on the Quicksilver Mine of Santa Barbara^ in 
Peru. Condensed from a MSS. Report made to the New Al- 
maden Quicksilver Co., by C. E. Hawley, M. E. 

This mine, which has been worked since 1570, is situated on 
a bold promontory or Farallon in the summit of the range about 
1200 feet above and on the south side of the river Huancave- 
lica. The strata containing the cinnabar rise almost vertically 
fiom the valley, being light-colored sandstone, with occasioned 
layers of bluish-gray limestone. The metalliferous stratum 
spreads out in places to a width of forty or fifty yards, run- 
lung N. and S., and dipping westerly. The mine, which is 
naturally a very safe one to work, has been so carelessly and ig- 
norantly opened as to have led at various times to extensive 
ruins and great loss. The present condition of the mine is de- 
plorable, owing principally to the reckless system of the last 
lessor, who robbed the mine of every pillar, and like his pre- 
decessor made no new works to open fresh bodies of ore. In 
St. Domingo de Cochapata, in the bottom of the mine, over 
one hundr^ Indians were buried at one time. 

In 1681 the ore which fell in the " labores" of the San Ja- 
cinto, and was afterward extracted, produced four thousand 
flasks of quicksilver. The crush in 1786 from the falling in of 
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the upper " labores '' of Santa Bita, left a yawning chasm 2 
feet deep. The repairs of these damages during the worki 
of the oanta Barbara mine have amoimted probably to seve: 
millions of dollars. This has occurred in a mine safer a 
easier to work by far than the New Almaden in Californ 
Extravagant sums have befti expended on the great tunnels 
this mine ; that of Belen cost the Spanish Government neai 
a million and a quarter of dollars. 

Since the Peruvian Independence, but little attention h 
been bestowed on this mine, which, after 300 years, is now aba 
doned to a few Indians who collect and reduce small quantiti 
of ore from the superficial works. Most of the great wor 
are closed by caving, or by the accumulation of carbonic ac 
gas. The grand tunnel is about 2000 feet long and from t 
to twelve feet wide and high, connecting with an incline-tn 
nel about five feet wide and high, running down at an an^ 
of 15° to the ore. Omitting many details of the ancient woi 
ings now for the most part clogged or irreparable, it appet 
from the evidence of the explorations that the bodies of c 
have not occurred in regular vein-like or continuous mass^ 
as at Almaden in Spain. The ore of the "labor" of San 
Inez, fully twelve feet thick and extending probably 150 fe 
to the " labor" of Santa Cataline, consists of a base of da 
colored sandstone spotted in places with bright red particles 
cinnabar and again containing cinnabar invisible to the nak 
eye. Large quantities of sulphuret and sulphate of iron occ 
in connection with the ore, which rarely contains se much 
two and a half per cent of mercury. Large bodies of iron p 
rites are said to have been left standing in the lowest depths 
the mine, which, if worked, would probably yield more mercu 
than the average ore of the mine. The lowest point the auth 
was able to reach was evidently the beginning of the larj 
bodies of ore of the mine. 

Leaving the mine on the side of the ^nd tunnel he exai 
ined the bold promontory of sandrock overlooking the city ai 
river of Huancavelica, and marking the extreme north end 
the workings of Santa Barbara. This is an immense body 
stratified rock of about fifty yards thickness running north ai 
south and standing nearly vertical. A portion of it, averagii 
about one-third of the whole, is impregnated with cinnabar 
very ]poor quality. About two hundred yards south of i 
summit is the point called the Brocal, and to the south of tl 
Brocal, a short distance, the strata bury themselves below i 
surface to re-appear again only at a distance of about fifte< 
hundred yards. The whole body of the mine at the Brocal 
one vast ruin, and the percentage of the surface ore is too Ic 
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to make it valuable. A deep tunnel^ commenced during the 
past century, and extended about 200 yards from the foot of the 
promontory, but still six hundred yards from the old workings 
of the Brocal, is the only mode of developing these beds m 
depth where tradition tells of rich and extensive bodies of ore. 
Extensive workings running to the westward are approached 
by the Puerto de Santo Domingo, standing midway between the 

Cnontory and the Brocal. Here are numerous large cham- 
rapidly going to ruin, excavated in a light-colored sand- 
stone containing cinnabar in minute quantities, amounting to 
less than half of one per cent. In the same strata with the 
Santa Barbara, and in close proximity, are six or eight other 
mines belonging to private individuals, formerly productive but 
now abandoned. 

In the' vicinity of Huancavelica thete are no less than forty- 
one well recognized ranges of cinnabar, all within eighteen 
leagues of 8t. Barbara. Thus at Azulcocha, one and a half 
ki^es south of Santa Barbara, there is an extremely hard 
vein of cinnabar in limestone formerly mined, and where the 
rains of old furnaces are still to be seen. The ore occurs in 
small branches and painted sur&ces without regularity, and 
yields an average of not over one per cent. Near this is 
anoiher vein of realgar containing also mercury, and about five 
feetm thickness. Immediately adjoining the realgar is a vein 
of a black sooty material of about eleven feet thickness. It 
appears to be a decomposed sulphuret, but its characters are 
obflcure. This vein is remarkable from its containing selenium, 
associated with sulphur, mercury, arsenic, silver and lead. 

The ores of Santa Barbara mine are all poor, not averaging 
probably over one-half of one per cent. The ore is frequently 
qnite invisible and is disseminated through the rock at times in 
feebly developed veins a few lines in thickness, but generally 
without any vein form whatever. There are ores in the lower 
portions of the mine in which the cinnabar is invisible, but 
generally the appearance is that of common sandstone with very 
small particles of a bright red color scattered through its mass. 
Crosmin, a French engineer, describes the same stone as inti- 
mately mixed with arsenical pyrites. Such ore contains more 
mercury than the simple sandstone. As much realgar is found 
in the St. Barbara mine as in all the other quicksilver forma 
tions of Peru. The arsenical mercury ores were rejected by the 
miners, because of the effects of the arsenic in the furnaces. 
Sulphate of barytes both in crystals and closely mingled with 
siliceous grains occurs in the mine. Large quantities of iron 
pyrites are also found, much of which might no doubt be profit- 
ably worked. 
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The deposit of cinnabar at St. Barbara is not in a vein^ as at 
New Abnaden, but is disseminated through the strata, and in- 
timately mingled with the sandstone. No walls exist, and the 
limits of the ore are irregular and undefined. Like all other 
similar formations the quantity of ore is very great and the 
quality very poor. 

The furnaces used in reducing the ores were of stone and 
brick, poorly constructed, and the vapors were conducted through 
aludels or earthen jars joined end to end and leading from the 
upper part of the furnace, a distance of from eight to ten 
yards, where the smoke and vapor escape into the open air. 
These aludels are about two feet long, by a middle diameter of 
eight inches, and four inches at the ends. Four lines of them 
lead from each furnace, lying side by side upon the ground. 
The furnaces and condensers are of poor materials, the open- 
ings imperfectly closed, and the firing badly conducted, so that 
great losses of quicksilver occur and the workmen suffer from 
the poisonous vapors. The fuel is of dried grass and the dry 
dung of the Llama, both scarce and almost valueless as fuel, 
the quantity consumed to produce a feeble effect being very 
great. The country is completely without wood, except in a 
few deep ravines where some stunted bushes grow, worth about 
$20 a cord, equal to 145 Llama loads. None of it exceeds three- 
fourths of an inch in diameter. There is some turf, better in 
quality than the other fuels, but insufficient to maintain a large 
metallurgical operation. The author searched the country for 
ten leagues about Sta. Barbara for coal, but in vain. A very 
poor quality of bituminous slate exists in considerable quan- 
tity about nine leagues from Santa Barbara, but aside from its 
low quality, the distance of mountain roads precludes its use. 
The history of this mine shows extreme difficulty from the 
want of fuel, and even stoppages for several months at a time. 

The author considers at length the questions of labor, quick- 
silver lost in reduction, and markets and transportation of 
quicksilver, giving much curious information of an economical 
nature, which our space excludes. 

In conclusion, it appears that the St. Barbara district in Peru 
is extensive, the mercurialized sandstone being practically in- 
exhaustible in quantity, but the grade of ore very low, not over 
one-half of one per cent, and the richest portions not averag- 
ing over 1|^ per cent. The records of the mines have been 
very loosely kept, and offer no reliable data. The ftimaces are 
remarkable for their worthle^sness, which is still more true of 
the fuel. A system of concentration of the poor ores by ma- 
chinery and water, which is in unlimited quantity, was pro- 
posed by Baron Nordenflycht, which deserves serious attention. 
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The labor at Sta. Barbara is necessarily Indian, and very inef- 
ficient, the extreme rarity of the air at an elevation of 14,975 
feet above the sea (according to TTlloa) adding to the natural 
inefficiency of the race. Great numbers of Indians formerly 
were employed in these mines. In 1621, there were 2,000 In- 
dians, who were required by government edict to produce 3 
quinlklB (4 flasks) of quicksilver for each Indian per annum. 
"His majesty pays for the same, #47 per quintal." In 1681 the 
cost of quicksilver to the government, including transpor- 
tation to Potosi, was $79 per quintal, and in 1678, its value 
at Potosi was $97 per quintal. In 1789 the cost rose to $195 
per quintal, so that the king lost th^at year $197,758, and in 
five years, $693,624. In 1681, and for some years about that 
time, the average product was 7,500 flasks per annum, with 
[ 4,249 Indians at work. At New Almaden nearly six and a half 
times that quantity of quicksilver hsis been extracted in a sin- 
gle year by less than a thousand men. b. s. 



Art. m. — Notes on the Quicksilver mines of Almaden, Spain. 
Condensed from a MSS. Eeport made to the New Almaden 
Company of Califomia, by 0. E. Hawley, M. E. 

These mines, which, according to Pliny, were worked 700 
B. C, and in his time annually sent 10,000 pounds of cinnabar 
to Rome,* are still productive to a remarkable extent. 

The geolo^cal position of the Almaden mines has been shown 
to be Upper Silurian by the researches of Don Casiano de Prado, 
the predominating rocks being slates which usually form the 
walls of the veins and are sometimel impregnated with cinna- 
bar. The matrix or gangue stone of the ore ground is a hard 
fine-grained sandstone, so hard at times as to be confounded with 
quartz. These sandstone beds form the so-called veins, and 
appear to have been impregnated with the vapors of cinnabar 
at the time of their metamorphosis, and so evenly are they 
charged with the ore, that in mining very little waste rock is 
taken out. There are three veins of ore at present worked in 
this mine. 1st, the San Diego and San Pedro ; 2d, San Fran- 
cisco; and 3d, San Nicholas. These are separated by masses of 
slate and sometimes enclose thin layers of slate in the ore. 
The linear extent of the mine is onlv about 600 feet, and near 
the surface, was much less. The mine is divided into ten dif- 
ferent floors or levels, separate from each other bv an average 
of about 90 feet, the lowest level being 921 feet from surface. 

♦ Plinj, lib. 33, chap. 7. 
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The veins in the upper workings appear to have been very 
indistinctly defined, but have increased in power and in quality 
of ore steadily as greater depths have been reached. They were 
fully developed in their true character only on the 5th floor, 
while now in the bottom of the mine at the 10th level the 
richness and abundance of the ore in sight exceeds all before 
known. The following tabular statement illustrates this pro- 
gressive increase in the extent and width of the three veins at 
the several levels commencing with the fifth. 





San Diego. 
Lcn«ih. Width. 


San Francisco. 


San Nicholas. 


LeyeL 


Lftnrth. Width. 


Leotfth. Width. 


6th, 


164' 14-6' 


426' 13' 


98' 9-6' 


6th, 


264 16-5 


363 49-5 


214-5 10-7 


Tth, 


495 15-3 


511 15-3 


412 13-2 


8th, 


561 26-4 


594 14-5 


610 18-1 


9th, 


495 21-5 


478 9-1 


561 9-2 



The 10th level is not yet sufficiently worked to determine 
the length or thickness of the veins, but the ore is of fine qual- 
ity. The veine stand nearly vertical and are opened by verti- 
cal shafts. Their course is in general N. W. and S.E., and they 
are separated from each other by slate and sandstone. The 
linear extent of these veins is far from being completely proved, i 
Work has been suspended where the ground became compara- : 
tively sterile. But it is well known tnat the mine, extensively 
opened in the 17th century by the Fugger Counts, exists in 
close proximity on the N.W., while a few yards of exploration 
in that direction, or to the S.B., may show the veins restored to 
their fruitfulness. The great mine worked by the Fuggers, and 
after them until the great fire of 1755, though in close prox- 
imity to the present mine, y now unknown, although the records 
prove its great yield and that it was worked to a depth of 825 • 
leet. 

The mode of extraction of the ore with the securing of the 
mine is by leaving alternate pillars of the solid ore 4 varas wide, 
the space left void between which, after the ore is removed, is 
filled by masonry, or by broken stones supported upon arches 
of masonry. The galleries of the mine are also turned in ma- 
sonry. This system was adopted in 1804 on account of the 
scarcity of timber and with a view to the greater permanency 
of the work. The reserves of ore thus accumulated, equal 
nearly to all that has been removed, have been left untouched 
since 1804 until within the past 6 years, since which time very 
limited quantities of them have been removed, the spaces left 
being filled with much less care than the first set of pillars. 
Timber is used only for temporary purposes; the stone required 
for the masonry being quarried in the adjacent hills.- 
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The mechanical appliances of this great mine are of the 
most primitive dei3cription. The ore is raised through the Teo- 
doro shaft by 8 mules working a whim with an ef^ctive force 
of about 3 horses (steam standard). The amount of water in 
the mine is very small and appears to have varied but little in 
a century. The system of pumping is slow, expensive and 
barbarous. An antique machine of the last century, no- 
table only for its age and inefficiency, demands for its aid the 
constant additional force of 30 to 40 men employed in pump- 
ing by hand. 

The cost of extraction of the metric quintal of 100 lbs. of 
ore is as follows, given in reals (-=5 cents U. S. coin.) 

Excavation in ore and dead ground 7*40 reals 

Interior transportation 1*24 

ITew timber, refiise rock, etc. 0'66 

Toolp, 0-92, whim, shops, etc., 1*17 2*09 

Rock for fortifying mine, 1 '5 7 mortar and brick, 1 '02, 2 '5 9 

Masonry, 1*26, timbering, 3*67, carpentry, 1*11 6*03 

Draining the mine 4*47 

Laborers at mine, shaft, yard, etc. 2*86 

Various expenses, 0*78, salaries, 1*48 2*26 

29*49 

Transportation to ^maces, 0*17 

Cost of metric quintal of ore at furnace, 29*66 

This is equal respectively to 67*8 c. and 68*2 c. of U. S. coin. 

Much doubt seems to rest over the amount of metal obtained 
from the ore and respecting the relative merits of various modes 
of distillation. The most trustworthy observations, however, 
appear to be those made between 1851 and 1855, from which 
the average per centage obtained was 6*9, at the following cost 
per quintal (100 Spanish pounds.) 

Mining and transportation 1 9 7 *65 reals. 

Cost of reduction in ^maces 22*35 " 

Flasks 40*00 " 

260*00 

equals $13 U. S. coin per quintal, or $9.75 per flask, which 
sum is however raised to $15*15, including cost of transporta- 
tion to Seville and various incidental expenses. The average 
product of the five years named for both Almaden and Alma- 
denejas we find at 16,582 quintals (=22,199 flasks), which cost 
in the aggregate $304*535, or $13.77 per flask. If the expenses 
and product of the Almaden mine are estimated separately, 
(Almadenejas being a small mine, raises the ratio of cost con- 
siderably), it is seen that its average annual yield was 21,468 
flasks, costing $268,214.53, or $12.49 in Seville. This cost is 
apportioned as follows. 
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Mining, per flask, $6.53 or 52*25 per cent . 

Reduction, " 

Flasks, " 

Flasking, " 

Transportation to Seville, 

Administration, 

Extraordinary, etc.. 

Total per flask, 1 2.49 1 00-00 

In the aggregate these expenses appear as follows^ viz : 

Administration, $8,188 

" superintendence, clerks, firemen, etc., 21,117.80 

Expense of warehouse at Seville, 2,459.50 

Materials of shops, 1,121.85 
Mining (less administration), 133,086.95 

Reduction (furnaces), 17,544.20 

Flasks, flasking and transportation, 39,951.-70 

Commission, 36,171.30 

Transportation of funds, etc., 1,880.55 

Rents, $189.95, charities, $497, 684.96 

Exti-aordinary and unforeseen, 4,687.75 

Daily ordinary accts. of storehouses, 290.90 

Hospital and church, 2,291.00 

Lahoratory, * 160.00 

$269,636.46 
Deducting $2680*05, the profits of Almadenejas, 2,680.06 

And the remainder of $266,956.40 

very closely corresponds with the sum of $268,214.55, the cost of 
21,468 flasks at $12*49 each. 

The Bustamente furnaces in use at Almaden are extremely 
defective, depending on a series of small earthen ware cylin- 
ders, joined one to another and leading into a large chamher 
for the condensation of the mercurial vapors. Much mercury 
is lost from leaks in the joints of this apparatus. 

In 1856 extensive and careful assays were made by two en- 
gineers employed by the Spanish government, of the ores accu- 
mulated for the burning of that year. The following deduc- 
tion was made of the value of the different qualities of ore. 

Metal or superior mercury, 38*576 

Mediano (medium) 9*9 

Bolas (cakes) of fragments of soot from condenser, 17*790 
Bolas without soot, 5.110 

Applying these figures to the five years, the results would be 
as follows, viz : 
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38,561 qointals " metal,'* ssSS-SYe p. o. = 14'8t2 quintals merourr. 

143,^9 " "mediano," = 9*904 " =s 14*239 ^ " 

6,109-6 " bolas with soot, =1T-T9 " = -908 " «» 

46,986-6 " bolas without soot, = 6-11 " = 2-349 " " 



Total quintals, 32*368 

" " obtained, 16101 

Loss, 16-26t. 

This loss of 50*25 per cent is equivalent to 21,689 flasks; or. 
the ore contained, by the above estimate, 13*86 per cent and 
the amount of mercury obtained was 6*96 per cent. 

Notwithstanding the cheap labor at Almaden, many items 
of cost are extravagantly high; at 78 cts. per ton of water raised, 
the enormous sum of $17,541 is expended in pumping by 
hand I At least one-third the effective force of the mine- 
laborers is wasted in the toU of climbing up and down from 
ihuB entrance to the bottom of the mine, want of ventilation 
makiEig an additional heavy tax on the productive power of 
the miners. The cost of fiiel for the furnace is extravagantly 
hidb and its quality the poorest. 

The great feature of tnis mine, in contrast with other mer- 
cniy mines, is the enormous body of rich ores always in re- 
serve and ready for immediate extraction. A careful meas- 
urement shows that 36 per cent of the vein has been leffc un- 
touched, equal to 2,012,600 cubic feet, which upon a moderate 
estimate must weigh 402,520,000 lbs. This at 7 per cent would 
give 375,685 flasks of quicksilver ; at ten per cent it would 
yield 536,693 flasks, and at 14 per cent, 753,370 flasks of 75 
pounds each. This estimate makes no account of the great 
body of extremely rich ores existing untouched between the 
9th and 10th floors of the Almaden mine. 

The veiT heavy expenses of fuel, pumning, transportation, 
hoisting oi ores etc., might easily be reduced to at least one- 
half their present cost. Good coal exists in the great coal fields 
of Belmez, only 40 miles from the mine. With a safety cage 
for raising ore and the operators, good ventilation and drain- 
age, and a proper system of railroads above and under-ground, 
the expense of many laborers might be saved. With these 
improvements and certain changes of administration, the au- 
thor concludes that quicksilver can be produced at Almaden 
at a cost not exceeding one-third of that now incurred in the 
mines at New Almaden in California. B. s. 
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Art. IV. — Extracts from the Address of Sir Kodbrick I. MuB- 
CHisoN, President of the Royal Geographical Society at the - 
Anniversary meeting of the Society^ May 27, 1867. 

Africa. — Dr. Livingstone. — During the last few months ottr : 
thoughts have been directed with painfiil interest, to the last 
enterprise of our eminent asbociate, Livingstone. For reasons ; 
which I have explained at our evening meeting, and also ; 
through the public press, I have never admitted that there • 
existed any valid proof whatever of the death of that great 
traveller. And now that Arab traders have arrived from a spot 
close to the reported scene of the murder, long after the event 
was said to have taken place, and brought to the Sultan of 
Zanzibar the intelligence that he had passed safely into the 
friendly Babisa country to the westward, and that a report has 
arrived at Zanzibar that a white man had reached the Lake 
Tanganyika, we have fr^sh grounds for hoping that he may now 
be pursuing his journey in the interior. In truth we have re- 
cently obtained good evidence of the mendacity of the man 
Moosa, on whose statement alone the death was reported — ^it 
being known that he has given one version of it to the Consul 
and Dr. Kirk at Zanzibar, and also to the British resident at 
Johana, and an entfrely different one to the Sepoy examined, 
on his return to Bombay, by Colonel Kigby. We have, there* 
fore, the strongest grounds for disbelieving the story altogether, 
and for hoping that our great traveller has passed safely through 
the intermediate country and reached the Lake Tanganyi^, 
the great object of his mission. 

Already Livingstone, by crossing the northern end of his 
own Lake Nyassa, has determined one important point in re- 
spect to the watershed of South Africa, for he has proved 
according to Dr. Kirk, that this ^eat sheet of water here ter- 
minates, and is not connected with the more northerly Lake 
Tanganyika. If he has been spared, as we all hope, he has 
before him as grand a career as was ever laid out before an 
African explorer, it being now probable that Tanganyika, a 
fresh- water sea which must have an outlet, is connected on the 
north with the Albert Nyanza of Baker, and others belonging 
the Nile system. For although Burton and Speke estimated 
to the height of Lake Tanganyika to be little more than 1800 
feet above the sea — ^the Albert, or lower lake being, according 
to Baker, 2720 feet — ^many persons, mistrusting the results olh 
tained by the use of a bad thermometer, still think it probable 
that the Tanganyika may communicate through a gorge in the \ 
mountains at its northern end with the Albert Nyanza of Ba- 
ker ; for both these waters lie in the same meridian. 
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Porsning this subject, our associate, Mr. Findlay, after a 
comparison of the altitude observations of Burton and 8peke, 
on the first East African expedition, those of Speke and Grant 
on the second, and of Baker on his great journey to the Albert 
Kyanza, has prepared a memoir in which be endeavors to prove 
that Hiese various altitudes are not inconsistent with Tangan- 
yibt being the furthermost lake of the Nile system, with an exit 
mto Albert Nyanza. This important argumentative memoir 
will be read to us at our first meeting after the Anniversary. 

For myself I give no opinion on a question which, like many 
others respecting African geography, can really be decided by 
pofiitiYe survey only. Let us, then, trust that Livingstone has 
been enabled to solve this singularly interesting problem. 

In the mean time not believing in the death of Livingstone 
on the sole testimony of one of his cowardly baggage-bearers 
who fled, and who has already given different versions of the 
eatastrophe, I am sure the Society and the public will approve 
of the course I recommended, and in which I was cordially 
supported by the Council, and, to their great credit, by Her 
Majesty's Gh)vemment, namely to send out a boat expedition 
to the head of Lake Nyassa, and thus ascertain the truth. If 
bjr this exhaustive search we ascertain that, sceptical as we are, 
the noble fellow did &11 at that spot where the Johanna man 
gaid he was killed, why then, alas ! at our next anniversary, it 
will be the sad duty of your President, in mourning for his 
loss, to dwell upon the wondrous achievements of his life. I^ 
on the contrary, we should learn from our own envoys, and not 
merely from Arab traders, that he has passed on into the in- 
terior (and this we shall ascertain in six or seven months), 
why then, trusting to the skill and indomitable pluck of Liv- 
ingstone, we may feel assured that, among friendly Negro tribes, 
who know that he is their steadfast friend, he may still realize 
one of the grandest geographical triumphs of our era, the con- 
nexion of tne great Tanganyika with the waters of the Nile 
system. 

But even here Ijuuld have my countrymen who are accus- 
tomed to obtain^^B intelligence of distant travellers not to 
despair if theynHP[ be a year or more without any news of 
our undaunted l^Ed. For, if he be alive, they must recollect 
that he has with him a small band only of faithful negroes, no 
one of whom could be spared to traverse the wide regions be- 
tween Lake Tanganyika and the coast. Until he himself re- 
appears — and how long was he unheard of in his first great 
traverse of Southern Africa ! — we have, therefore, little chance 
of knowing the true result of his mission. But if, as I fer- 
vently pray, he should return to us, with what open arms will 
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the country receive him I and how rejoiced will your Preside 
be, if he Uves, to preside over as gmnd a Livingstone festi 
as he did when this noble and lion-hearted traveller was ab( 
to depart on his second great expedition. 

The party which I have announced as about to proceed 
Eastern A£rica to procure accurate information concerning L 
ingstone, will be commanded by Mr. E. D. Young, who did< 
cellent service in the former Zambesi expedition, in the mi 
agement of the Lady Nvassa river-boat. With him will 
associated Mr. Henry Faulkner, a young volunteer of gr< 
promise, and two acclimatised men, one a mechanic and 1 
other a seaman. The expedition, I am happy to say, is warn 
supported by Her Majesty's Government, and the building 
the boat is rapidljr progressing under the orders of the Boi 
of Admiralty. The boat will be a sailing one, made of st^ 
and built in pieces, no one of which will weigh more tl 
60 lbs., so that the portage of the whole by natives past 1 
cataracts of the Shir^ will be much feciliated. The Gove: 
ment have arranged for the transport of the party to the'Ca 
with the boat and stores, by the African mail-steamer on i 
9th of next month.* Arrived there, one of our cruisers \ 
take them to the Luabo mouth of the Zambesi, where 1 
boat will be put together, and the party — Shaving engage< 
crew of negroes— wiU be left to pursue their noble and t 
venturous errand, by the Zambesi and the Shir^, to the hi 
of the Lake Nyassa. On account of the heavy seas which p 
vail on the western or leeward side of that lake, the expediti 
will keep close to its e&stward shore, hitherto unexplored, a 
it is expected it will reach Kampunda, at the northern extre 
ily, by the end of October, and there ascertain whether c 
great traveller has j)mshed as reported, or has passed forwt 
m safety through Oazembe to the Lake Tanganyika. 

Senegal. — ^In former addresses I have had occasion to recc 
the great services rendered to Geography by the enlighter 
Governor of the French possessions on the Senegal, Colo] 
Faidherbe, who has greatly extended ja^nowledge of 1 
country along the banks oi that rivet^^^B most advan( 
post of the French is Medine, near the mHbs of Felou, 6 
miles from the mouth, up to which point tM river is naviga 
during the rainy months, for vessels drawing 12 feet of wal 
With a view to ascertaining the political condition of 1 
countries beyond the eastern n'ontier, as also to fix accurat 
the geographical positions of places between the Upper Sei 

* To the eredit of the Union Steam Packet Company the boat has been ta 
ont firee of diarge. Whilst these pages are passing wrough the press, I Ic 
<2iat the partjr sailed ttom Flymouth on the 11th instant— Vune 12, 1867. 
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gal and the Niger, an expedition was sent out by Colonel Faid- 
nerbe, in 1863, to traverse the distance between Medine and the 
important town of Segou, which had been visited by our own 
renowned traveller Mungo Park, sixty years previously. The 
mission was most ably and successfully carried out by Lieu- 
tenant E. Madge and Dr. Quintin of the French navy. Coun- 
tries recently desolated by semi-religious wars carried on by 
Mussulman chiefs were traversed with great danger, and the 
positions of the route carefully laid down; the road taken being 
a dHowr to the north, after crossing the Senegal, by Diangount^, 
to Yamina, on the Niger, and thence by canoe to Segou. By 
this journey Lieutenant Madge has filled up a void in all maps 
of the region of the Upper Senegal, and corrected the positions 
of many places as previously laid down by Mungo Park and 
others; but the accuracy of our English traveller in the most 
important points is cheerfully ac^owledged by his accom- 
plished French successor, especially, for instance, in the posi- 
tion of Yamina, which Mungo Park fixed at 13° 15', and Lieu- 
tenant Madge found to be 13° 17' N. lat. The expedition re- 
tomed to the mouth of the Senegal in June, 1866, and the 
French Geographical Society in the present year has rewarded 
the courageous leader with one of its gold medals. 

Asia. — ^Whilst, with the exception of the probable settle- 
ment of the north end of Lake Nyassa by the last journey of 
Livingstone, little has been added in the past year to our stock 
of knowledge respecting Africa, much information has in the 
same period been elicited regarding the geography of Central 
Aria, particularly as respects the physical features of those vast 
northern portions of it which have been explored by the Rus- 
sians, and the positions of places and mountain ranges laid 
down by our own surveyors to the north of British India. 

At the head of the labors which have elucidated the com- 
parative geography of this quarter of the globe, I place the 
two remarkable volumes produced by our (fistinguisned asso- 
ciate Colonel Henry Yule, C.B., entitled " Cathay and the Way 
Thither,'' published by oi^MHive auxiliaries, the members of 
the Hakluyt Society, an^^^Hiose productions our Secretary, 
Mr. Clements Markham ^^^Vperspicuous editor. Although 
the student of the formerorodition of China and the surround- 
ing regions has ever dwelt with profit and delight on the de- 
scriptions of the great traveller Marco Polo, as first brought 
onder the notice of modem English readers by Marsden, and 
as since rendered so popular by the excellent work of M. Pau- 
thier, it was left for Colontf Yule vastly to extend our acquaint- 
ance with the amount of information possessed by our ances- 
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tors in the mediaBval centuries which succeeded to the epoc 
when the great Venetian lived. By gathering together in od 
collection various records of other travellers in the East, com 
mencing with those of the quaint and original Friar Odoric c 
Pordenone, in the fourteenth century, Colonel Yule has no 
only satisfied the cravings of scholars, hut has at the sam 
time gratified geographers hy the preparation of a most instruc 
tive map of Asia, such as it was when explored hy those earliei 
travellers, and when it was ruled overH)y the different branches 
of the family of Chinghiz Elian. 

The contrast between the statistical and political condition 
of Asia, particularly its central portion, in those days when 
mercantile men traversed it freely from Azof or from Tabm 
to India and China, and the present time, when there exists so 
small an amount of land intercourse with Europe, is truly as- 
tonishing. In those days, and even as late as the sixteenth 
century, Samarkand, a city renowned as a seat of Mohamme- 
dan learning, was frequented by embassies, including one from 
the King of Spain. Even our own Queen Elizabeth was so 
anxious in the first year of her reign to open out an intercourse 
by way of the Caspian with Persia and India, that she addressed 
a letter to " the Great Sophi, Emperor of the Modes and Par- 
thians.'* It was then (1558) that Jenkinson, our English trav- 
eller, made the journey from Astrachan to Bokhara, passing 
by Urghendj. 

Now, with the exception of Russia, whose mission in 1841 
has been noticed in previous addresses, no European power 
has had any sort of mtercourse with the truculent Emir of 
Bokhara, to whom much of this fine region is, alas ! subjected. 
It has since been left to stray travellers, one of the last of whom 
is the enterprising Hungarian Vamb^ry, to explain to the civ- 
ilized world the real state of this region, once so important, 
and now so fallen through tyranny and misgovemmerit. No 
one can have read that author's sketch of the condition of 
the natives in either of the Khmnats of Khiva or Bokhara, 
without rejoicing that Russia JBfc^rough the energy of her 
Government, at last brought ^^^Bbarl^ans to respect the 
frontiers of an empire which hH^Blished a safe line of com- 
munication between its own tern^fes and those of China. 

One of the most important statistical results of modem geo- 
graphical research, and the employment of natural means to 
a great end, is the bringing into real use, for the first time ui 
history, the River Jaxartes of thJjjttLcients (now called the Syi 
Daria), and navigating it with stSRers from its mouth on the 
Sea of Aral for many hundred miles into Turkistan and Ko- 
kand. By thia great feat, and by tYie ei^e^ioTi q^ iaxt^^ Russia 
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has established an entirely new and well-protected route between 
Europe and China, far to the north of that followed by trav- 
ellers and merchants in the middle ages, which was from the 
south end of the Caspian. 

England, holding as she does so high a maritime position 
among the nations, may reflect with satisfaction on her great 
eastern traffic with India and China carried on by her own 
great road, the ocean ; and, far from envying the recent open- 
mg out of this land and river route through Central Asia, she 
may be well pleased that her northern allies should have a ben- 
eficial commercial traffic by caravans with those fertile regions 
of northwestern China, with which, in fact, we never have 
had any intercourse, but with whom the Eussians have traded 
for ages, though always until now with more or less impedi- 
ment, due to the forays of the intermediate wild people, and 
particularly the Kokandians. The two great empu-es of Eus- 
gia and China seem, in fact, to be destined by nature to inter- 
change commodities by land and river communications through 
Central Asia ; and so long as the line of such commerce be- 
tween them is separated, as it now is, from British India and 
its dependencies by mountainous, sterile and snowy regions, 
impassible by modern armies, there never can be the smallest 
ground of jealousy on the part of Britian. 

On this head I was much gratified, at our very last meeting, 
in listening to the able memoir of Captain Sherard Osborn on 
the actual state of Chinese Tartary, an enormous region that 
has become, through the relaxation of the Chinese hold, " no 
man's land,'' and in hearing from the eloquent author, as well 
as from the commentators on his memoir, that, instead of any 
apprehension being entertained regarding the late Eussian ad- 
vances, it was generally felt that it would be greatly to the ad- 
vantage of the native^ as well as to British power in India, 
that the influence of a civilised Christian nation should be ex- 
tended eastward over a region now becoming desolate through 
mifigovemment and lawlessness.* 

These considerations lea^me naturally to say a few words 
npon the geographical ^|BAtions of our medallist Admiral 
Boutakoff', which have^^Hp* led to the establishment of the 
new Eussian line of eflPPtraffic, and which have justly ob- 
tained for him a high reputation. The first of these enter- 
prises might almost be called the geographical discovery of the 

* The reader who wishes to become acquainted with the physical features and 
boundaries of the districts of Chinese Tartary, so well expounded by Capt. Sherard 
Osbom, and of which he prepared a large map, must consult Keith Johnston's 
Library Map of Asia, published by Hr* Stanford, in the preparation of which, Mr. 
Trelawney Saunders took a leading ^art. 
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Aral Sea. For, although this great mass of salt water had 
been known to Arabian geogranhers during several centuries 
under the name of the Sea of Khwarezm, though its shores had 
been visited by travellers, one of whom was the accomplished 
Bussian geographer Q^orge von Meyendorf, who described the 
mouths of the Syr Daria or Jaxartes, at its northeastern ex- 
tremity, and another. General Berg,* who led a Bussian expe- 
dition along its western banks in the winter of 1825-6, no 
ship had ever sailed upon this inland sea. The first vessel 
launched upon it was constructed at Orenburg in 1848, and 
transported in pieces across the desert, and in it Boutakoff, 
after two years of navigation, defined the real shape of the 
coast, established the depths of the sea, and was the discoverer 
of the large island in it, the wild antelopes of which came to 
stare with astonishment, yet without fear, at their first invaders. 

Fifteen years have elapsed since I conmiunicated the first 
important paper of Boutakoff to this Society, and it was spo- 
ken of with all the praise it merited in my Anniversary Addr^s 
of the year 1853.f The successful exploration of the Jaxartes, 
and the discovery of its fitness for steam navigation, which was 
the next exploit of Boutakoff, led to the establishment of the 
great central route to China already mentioned, and Bussia 
naturally availed herself of the commercial advantages thus 
presented in these natural features near the boundaries of her 
Asiatic possessions. 

The question now arises, whether, by these enterprises, the 
honor does not truly belong to Bussia, of Kaving, for the 
first time in history, defined the course of the Syr Daria 
and its exit into the Sea of Aral ? The classical writers were, 
as I shall presently show, ignorant of the true geography of 
this region, particularly of its northern part, and an attentive 
consideration of its geological structtl^ and physical outlines 
has led me, followed by the inquiries I have made among com- 
parative geographers who have well studied the subject, to be- 
lieve that their silence with respect to the Aral Sea is no proof 
that it has not existed during thi|||^ole of the historical era. 

Holding this opinion, I necei^^^^iffer from my friend Sir 
H. Bawlinson, who, in observatfl^^Kently delivered from the 
chair of this Society^ made a i^^P§enious statement, and 
gave it as his opinion that there waa sufficient evidence to show 

* See the first published notice of the remarkable expedition of Gteneral Berg 
in 1826, in the work of myself and coadjutors, " Russia and the Ural Mountains," 
vol. i, p. 310. Greneral Berg is now Count de Berg, and the emperor's represoB- 
tative in Bussian Poland. 

{Journal Boyal Greographical Society, gjj^x xiii, President's Address, p. IzxzyI 
See " Proceedings," Boyal GeograpuHTBociety, 11th March, 1867. 
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that in early times, say from 600 years before the Christian era 
to 500 or 600 years after it, both the river Oxus and Jaxartes 
flowed into the Caspian, the Aral being non-existent. That 
afterwards, and up to the year 1300, they fell into the Aral, 
and that for the next two hundred years (1300 to 1500) they 
came back into the Caspian, subsequently flowing gradually 
back into the Aral and forming the sea as we now know it. 

Although I know that my colleague wiU admit that my geo- 
logical data must have some weight, I have to claim his indul- 
gence for venturing to question the views of so eminent a 
scholar respecting the changes of physical features in this re- 
gion that may have happened in the days of history. Sup- 
Krted, however, as I am by the opinions of men on whose 
Lowledge I place great reliance, I must say that I cannot 
regard tne Persian manuscript, which was presented to Sir 
Henry by a clever chief of Herat, to be a document of sufficient 
value to override the conclusions at which I have arrived on 
many independent grounds. 
i Concerning the ancient course of the Oxus, I see no reason 
to difiisr from the Persian writer and Sir Henry. But when it 
is stated that in the year A. D. 1417 the Jaxartes had deviated 
from its former course and instead of flowing into the Caspian 
(as the ancients had it,) joined the Oxus, and thus, the two 
rivefs occupying one and the same bed, came into that sea, I 
must withhold my assent. This is a novel and striking state- 
ment, and before we attach credence to it we must have some 
physical evidence to sustain it. In my state of scepticism re- 
garding the value of this Persian manuscript, now for the 
first time produced, that which strikes me d priori as a sign 
of its invdiidity, is, that when this region was open to knowl- 
edge through the long-enduring reign of the civilized and lite- 
rary Arabians (say fix)m the 7th to the 13th century), the Aral 
was known and laid down as a distinct water-basin under the 
name of Sea of Khwarezm. On the other hand, when after 
that period knowledge became dim and local, and civilization 
was at its lowest ebb, then it was that the Aral disappeared. 
My conclusion from this coincidence of the supposed emptying 
of the Aral, with t^|||bsence of records respecting it, would 
be that the sea h^^Hdsted during all that time, but that 
there were then no JBgraphers to record the fact. 

In treating this subject, let us first consider the separation 
of the Aral firom the Caspian as originally dependent on geo- 
logical changes of the surface, and then proceed to estimate 
the value we are to attach to the writings of the classical au- 
thorities in reference to a region so very imperfectly known to 
them. As a geologist who has studied this Aralo-Caspian ques- 
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tion in situ I beg to place on record in our geographical vol- 
umes my view oi the pre-historic physical outlines of a region 
which, with the exception of the obliteration of one mouth 
of the Oxus, has, I venture to think, undergone no essential 
change during the human period. 

According to all good authorities, including Himaiboldt, 
there existed in the latest tertiary, or what some call quater- 
nary times, a vast depression on?he surface of the gloL, ex- 
tending over 8,000 square marine leagues, m which a great iij- 
land sea was accumulated, and which, in a work on Russia, 
my associates and myself first mapped out under Htmoiboldf s 
name of Aralo-Caspian.** In that sea there lived an abund- 
ance of molluscous and other animals, all of species having a 
local and limited range, and all strikingly distinguished fi*om 
the more numerous animals of oceanic seas. Now, owing to 
the upheaval of large portions of the bottom of that old in- 
land sea, its animal contents formed, in a fossil state, the 
Steppe limestone, are seen at different levels over an enormous 
area. Owing to these pre-historic movements of the crust of 
the earth, these fossil remains are seen to occupy the strata 
on the banks of the lake of Aral, as well as on the shores of 
the Caspian Sea. They also occur at various places and at 
different heights in the adjacent Steppes, extending westward 
to the country of the Don Cossacks to the north of the Sea of 
Azof, where I have myself examined them. There is therefore 
no doubt that, in pre-historic times, the Aral and the Caspian, 
and also portions of a much wider region, now raised above 
them, were occupied by one vast internal and depressed sea, large 
portions of which have been desiccated. By these movements 
of elevation that part of the former great sea which became 
the Aral was elevated to about 117 ft. above the former west- 
ern part, or present Caspian, and the seas thus insulated were 
separated through the same movements by the elevated plateau 
now called Ust-Urt. 

This was the physical condition of the region long before 
tradition or history. Humboldt has well remarked that the 
great Aralo-Caspian depression had a similar origin to the 
much deeper cavity in the earth's surf^||Mjtecupied by the Dead 
Sea, though the one is only 83 feet a^j^B other nearly 1300 
feet beneath the Ocean. Now, if we^Rdeavor to account 
theoretically for the low present level of the old Aralo-Caspian 
Sea by evaporation only, we are met by the facts that large 
portions of its former bottom have been raised to different al- 

* See * Russia in Europe and the Ural Mountains,' voL i, pp. 303-314, and pai*" 
ticularly observe the map and section, p. 311, from the Sea of Azof across tha 
Caspian and the Ust-Urt to the Sea of Aral. 
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titudes in the surrounding region, and that the levels of the 
Sea of Aral and the Caspian are also different, and are sepa- 
rated by the great plateau of Ust-Urt. As it is impossible to 
explain the existence of the much deeper cavity of the Dead 
Sea except by a greater sinking of the earth's crust, so is such 
a phenomenon precisely what geologists would expect to see 
realized as a natural and compensating result of the corres- 
ponding upheaval of the adjacent lofty mountains of Asia. 

This being the conclusion at which geologists have arrived, 
let us see if it be interfered with by any reliable historical 
records. As to the knowledge possessed by Alexander, or his 
contemporaries, it reaUy does not touch the question of the 
relative courses of the Oxus and Jaxartes toward their mouths. 
For Alexander crossed the Oxus at about 400 miles above its 
mouth, and the most western point at which the great con- 
queror reached the Jaxartes was CyropoUs, where he passed it 
to defeat the Scythians ; and that spot is about equidistant 
from the Aral Sea. Consequently, neither Alexander nor his 
generals could know anything of the real course of either river 
for great distances above their mouths. Scholars and compar- 
ative geographers doubt, indeed, if any weight can be attached 
to the imammous statement of the Greeks, that both the Oxus 
and Jaxartes flowed into the Caspian, by mouths some 300 
imles apart,* when they see how equally unanimous were the 
writers who came between Herodotus and Ptolemy in believ- 
ing the Caspian to be but a gulf of the Northern Ocean ! 
Again, we see how persistently the followers of Alexander 
confounded the Jaxartes itself with the Tanais, and fancied 
that they had doubled back upon the rear of Europe. 

" The expedition of Alexander," says Humboldt, "far from 
extending or rectifying the geography of the Caspian Sea, 
confounded the Tanais with Jaxartes, and the Caucasus with 
the Paropamisus or Hindu Kush/'f Again, " It is through a 
singular combination of circumstances that the great Macedo- 
nian expedition, which in other respects extended the geo- 
graphictd horizon of the Western nations, became fatal to the 
geography of the Caspian Sea.^'J Further on, he says, " Some 
traces of the Sea of Aral, described as a great basin to the 
east of the Ural or Jaike River, are indeed found in Menan- 
der, the Byzantine historiographer ; but it is only with the 
series of Arabian geographers, at the head of whom, in the 
tenth century, we must place El-Istachry, that we first obtain 
a certain knowledge of the topography of the countries."§ 

* 2400 stadia according to Eratosthenes, and 80 parasangs according to Patro- 
clus, both quoted by Strabo. 
t * Aflie Oentrale,' vol. ii, p, 14. % I^id., p. 153. § Ibid., p. 166. 
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The truth is, that, when it was thus loosely said, that both 
the Oxus and Jaxartes flowed into the Caspian, we must make 
due allowance for the ignorance of the ancients of the northern 
portion of this vast region, particularly of the course of the 
Jaxartes, which no one of them had folly explored, and at the 
mouth oUhich none of them had aiTivid. 

If, indeed, we rely on the sagacious Rennell, he, in his great 
work on the ' Geoffraphical System of Herodotus,' may be said 
to have established this point, for, in speaking of the old ge- 
ographers, he says, " they understood the Aral to be included 
in the Caspian^ since they knew of but one expanse of water 
in that quarter ; for the Cyrus and Araxes, Oxus and Jaxartes, 
were all supposed to fall into the same sea/' This he contrasts 
with the accurate subsequent knowledge of the Arabian geog- 
raphers. And truly so, for this was the regular progress of 
observation, and a great advance over the ignorance of the 
classic^^-^iters respecting these hyperborean tracts. In those 
^^^. iia T>b '^01^3 inhabited by the Massagatce and the King of 
Khras^ar ^ Jie present Khiva) were barbarous countries, never 
explored bj geographers ; and, consequently, the classical au- 
thorities could only have obtained the little knowledge they 
possessed from native hearsay. 

In his able essay on the ^ Life of Alexander the Great/ Wil- 
liams distinctly lays down, in his map of that period, ihe seas 
of the Aral and Caspian as distinct bodies of water. The 
same separation is given by Rennell, in his map of the twenty 
satrapies of Darius Hystaspes; and, whilst in it he indicates 
the Oxus flowing into the Caspian, and the Jaxartes into the 
Aral, he shows completely how the two seas were sepg^rated by 
what he terms the high plateau of Samob, the Ust- Urt of the 
present day. 

Again, Thirlwall, in his ' History of Greece,' plainly leads 
us to believe that the Greeks could have known nothing of the 
region of the Sea of Aral and the mouth of the Jaxartes, ex- 
cept what they derived from the reports of the King^ of Kha» 
rasmia, who came from a distance m the north to visit Alex- 
ander. In short, there is no historical evidence whatever to 
to oppose the view, that the outline and structure of the 
Aralo-Caspian region, as now seen, was determined, as I have 
said, long anterior to the historical era. 

On the point of the prehistoric separation of the Aral from 
the Caspian, I entirely concur with Humboldt. " If we as- 
cend," he says, " to the primitive condition of the vast Medi* 
terranean cencavity, I should be led to believe that notwith- 
standing the diminution of surface which the Caspian and 
Aral basins may have undergone in the historical times, from 
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HecatsBus and Herodotus down to the tenth century of our 
era — t. e, to the days of the Arab geographers El-Istachry and 
Ebn Haukal — ^the event of the separation of the Aral and 
Caspian remounts to a geological epoch, which like the sepa- 
' ration of the Euxine and the Caspian, or the opening out of 
the Dardanelles and Straits of Gibralter, are aU ante-histori- 
cal, or fer beyond any human tradition."' 

In sustaining this view it is to be remarked that, whilst 
the Aral Sea trends from north to south, the Syr Daria and 
its embrachment the Kuvan Daria, which flow into it from 
the east, have had courses at right angles to that sea itself ; 
thus fevoring the geological view that the great movement 
which produced the plateau of the Ust-Urt, separated the Sea 
of Aral from the Caspian, and left the chasm occupied by the 
Aral, was also accompanied (as is usual in such elevations) by 
. tamsverse flanking openings in the mainland oa'the east, 
\ along which those rivers flowed. In this view the p ;.l^elism 

tof the Syr Daria to that of the Kuvan Daria, abrK4;^"^^;tnile8 
Bonth of it, is remarkable. v^)* 

If the Jaxartes ever flowed to the southwest, as suggested 
by Sir H. Bawlinson, it must have joined the Oxus long before 
the united streams feU into the Caspian, which is very distant 
from the nearest point of the valley of the Oxus. But if such 
an union of the great streams ever existed in so southern a lati- 
tude, it must have been perfectly well known to the ancients, 
and they have made no allusion to it. On the contrary, they 
believed and have stated, that the rivers fell independently 
into the Caspian, and by different courses, separated from each 
other by a ^de interval. 

Whilst I think that, probably, the many-mouthed Oxus al- 
ways sent a large portion of its waters into the Aral, I also 
i quite believe that one of the branches debouched formerly into 
[ tiie Caspian, as explained by Humboldt, and as proved indeed 
by the old English traveller Jenkinson, to whom he refers. It 
'■■ "wSa also be presently seen that the distinguished Asiatic geogra- 
: pher Semenof would explain the desiccation of the former or 
\ Caspian branch of the Oxus in another manner. The stop- 
\ page of that watercourse (formerly an usual line of traffic) 
may also be accounted for by a local elevation of land in that 
latitude; for it is not remote from the scene of igneous erup- 
tions that produced volcanic mountains, as the greater and 
lesser Balkan, near the ancient desiccated mouth of the Oxus. 
Such a change of level may, indeed, have been caused by the 
flame subterranean forces which, in this latitude, evolve, at the 
present day, the fires of Baku, and have recently thrown up 

* Humboldt, ' Asio Centrale,' vol. ii, p. 146. 
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volcanic mud-islands near the southern end of the Caspian. 
The elevating eflfect of these forces would deflect the Caspian 
branch of the Oxus and cause its waters to unite with the 
branches which flowed northward into the Aral Sea. 

The great distinction between the views taken by Sir Heniy 
Bawlinson and myself is, that whilst I beUeve the main onir 
lines of the Aralo-Caspian region were determined by move- 
ments of the earth in quaternary or^ater tertiary times, he re- 
fers the great changes which he believes to have been made in 
the courses of the Oxus and Jaxartes to no very distant histor- 
ical dates ; thus referring the emptying and refilling of the 
deep hollow in which the Aral Sea lies to comparatively mod- 
em times. 

He offers, indeed, one argument, which, if sustained, would 
at once dispose of my view. In support of the opinion that 
the Aral sea was non-existent in the thirteenth and fourteenth 
centuries, he states that in those days travellers from Europe 
to Asia 5«i8sed over dry lands since occupied by that sea. If 
this were substantiated, the belief I have adopted that the -sep- 
aration of the Aral from the Caspian, and the upheaval of 
the broad intervening plateau of the Ust-Urt, would be at once 
removed from a prehistoric period to the days of Henry HI, ; 
and the two first Edwards of English history. 

Now, surely, if so great a terrestrial change of surface as . 
this had happened in the thirteenth or fourteenth centuries, ■ 
the rumor of it would have been bruited throughout Europe 
and Asia. Unwilling, however, to rest upon any notions of 
my own, I have consulted that admirable comparative geog- 
rapher, Colonel Yule, as to the routes taken by the medi89val 
travellers of that date ; and he having favored me with mudi 
information respecting the whole of this subject, I extract from 
his letter the appended long note.* By reference to it the 

* After alluding to the little weight to be attached to the statements of ^ 
Greeks, tracing the imperfect accounts of Herodotus and his followers, and »• 
jecting the Oxiana Palus of Ptolemy, which had been made " to do duty," as Iw 
says, for the Aral on many respectable maps, Colonel Yule proceeds to say :^- 

** We are on surer ground in the narrative of the Embassy of Zemarchus to ^ 
Khan of the Turks about the year 670. The remains of the historian Menander, 
which relate this mission, are unfortunately but fragments, and do not say how 
Zemarchus got from Byzantium to Central Asia. But on his return route, wbidi. 
lay to the north of the Caspian we are told that before reaching the rivers Mk \ 
and Daich (apparently the modem Emba and Ural)' he passed for twelve dayi 
along the sandy margin of a certain great and wide lagoon. This looks very liko 
the Aral ; nor probably will Sir Henry Eawlin8o^ deny its existence at that data. 
But I quote the allusion to show that even the Ghreeks, once they get actually to 
the site of the Aral, did recognize its existence. 

** We now get to a period regarding which there is no controversy. A long 

^ " Perhaps, however, the Urai and Ik^ so carrying the route north of Om^ 
burg." 
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reader will see that no foundation for such an assertion is to 
be traced in the narratives of these old travellers. For even 
when the starting point of their journey eastward lay upon the 
Volffa, their line of march is traced either quite to the south 
of the Aral through the lands of modem Khiva, or more to 
the north of that sea, and prohahly beyond sight even of its 
ahores. 

eaieiM of geographical works, as Sir Henry Eawlinson tells us, represents the two 
great rivers as falling into the Sea of Khwarezm, i. e. the Aral. But is it the 
ctse that this chain of testimony ceases with the ^ year 1300 ? Among those 
quoted by Humboldt eren are some of later date, such as Abulfeda and the Per- 
nan Hamdallah. It is tiie case, no doubt that those Eastern geographers often 
oopy what has been said by their predecessors centuries before ; but a passage 
which Humboldt quotes from Hamdalla, a writer of the 14th century, appears to 
be originaL It speaks of the Sea of Khwarezm (or Aral) as having a compass 
of 100 paraaangs, and separated from the Caspian by a tract of 100 parasangs in 
width. It contains also the remarkable statement that only a part of the water 
of the Oxus then flowed into the said sea, which was fed also by the River of 
Ferghana (the Jaxartes) and others. 

" Two centuries later, when the first English traveller^ reaches those regions, 
he finds the Aral in existence, though his account of it is but hazy ; and when 
SoBsian geography springs up at the end of the 16th century, we find that it al- 
ready knows the Aral well as the Blue Sea.^ 

" Knowing then, as we do, how many indications point to the existence in those 
legions in recent geological times of a great inland sea, and finding a tolerable 
chain of evidence as to the Aral itself — either positive or impUcit— -down to the 
days of modem geography, I feel it difficult to believe, on the authority of the 
Persian MS., that this great sea, nearly 600 miles in circuit, with precipitous 
ndes and attaining a depth of 37 fathoms, did, for a number of years, entirely 
cease to exist, and then again became as we see it and as old Arab geographers 
had described it. I by no means desire to dispute that there may have been a 
material contraction of its area at the time when a considerable part, if not the 
main stream, of the Oxus fiowed into the Caspian ; but this is a different thing 
from its entire disappearance and desiccation. 

" There is one argument on this subject urged by Sir Henry Rawlinson which 
I Mik a review of the facts in detail will scarcely bear out. He refers to that 
period during the 13th and 14th centuries when the vast extent of the Mongol 
d<Hnination Uirew open Asia, which for a succession of years was penetrated by 
envoys, missionaries, and adveuturers, several of whose narratives have come 
down to us, and when a regular course of trade was established, regarding which 
we have many particulars.* The route usually followed by those travellers, Sir 
Heniy says, lay exactly across the site of the Sea of Aral ; yet not one of them 
mentions it. If this were so indeed, it would be vain to maintain the improba- 
6i% of what would be so clearly established as a fact. 

" But let us glance at the routes foUowed by these travellers successively from 
the first of them in the middle of the 13th century. This was Friar John of Piano 
Garpini, sent on a mission from the Pope to the great Khan in 1245-47. Friar John, 
though he writes in the main like a man of sense and reading, is not a good geog- 
n^her. He makes the Dneiper, the Don, the Wolga, and the Jaic all fall into 

* "Jenkinson." 

' " See in Levdune's ' Description des hordes et des Steppes des Khirghiz 
£azaks,' in his dissertation on the Jaxartes, p. 462, a quotation from a Russian 
geographical work of the time named." 

' " Surely there is a lapsus^ when Sir Henry Rawlinson speaks of these mer- 
chants as returning with the tea and silk of China ; or, if he has grounds for in- 
cluding the former, it would be most interesting that they should be produced. 
In * Cathay,' I have indicated the mention of tea by Ramusio^s Persian friend 
H^jji Mahomed, as the first known to me in any European book. 
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In considering what changes have or may have occurred 
within the historic period, and quite independent of all forma 
or geological changes, I necessarily attach great weight to i^ 
opinion I have recently obtained through my friend General 
Helmersen from M. P. Semenof, the President of the Physico- 
Geographical section of the Bussian Geographical Society, who 
has distinguished himself by his researches in the Thian Shan 

the Oreat Sea^ the * Mare Mdgnwn, whioh has its issue by St Greorg's Channel at 
Constantinople;' and rides for many days along the shores of the Caspian, app•^ 
ently under the impression that it is but a part of the Euzine.' We might ask:, 
in passing, if there were no Friar Johns among the ancients capable of &e more 
venial error of confounding the Sea of Aral witii the Caspian ? Be this as it majr, 
there is no reason for carrying the route of Carpini's party over the bed of the 
Aral After crossing the Jaic, it lay for many days through the laud of the Clou- 
gitoRj or TCankhlis, in which they found few people, but very many and large salt- 
marshes and lagoons, which they took to be the Faludes Mo6otide8 of the andenta, 
and which probably were those which still exist to the north and northeast of 
the AraL^ They then enter the land of the Biserminij or Mussulmans, and oome 
upon the cities and cultivated lands of northern Turkestan. 

" Friar William de Bubruquis, eight years later, is. more correct in his notiong 
of geography. He clearly (^criminates the Caspian from the Euxine, and gives 
a fair account of it. He gives also the general orientation of his route, rannlflf 
due east from Wolga for 46 days and then turning southward, and so oontinuii^ 
for eight days till he reached Kencihak, a city known to have been in the vall^ 
of the river Talas. If you protract this route as well as the data will admit, yoa 
will find that it entirely clears the AraL* 

*' Another traveller, who visited the court of Mongolia in the same year witii « 
Bubruquis, was King Hethum or Hayton, of little Armenia. He, too, after visit* ' 
ing Batu Khan upon the Wolga, rides eastward across the Jaic ; but, as he passei 
the Irtish also, his route must have lain far to the north of the AraL On his le* 
turn he passed by Samarkand and Bokhara into Persia. 

" Marco Polo himself never mentions the Aral, indeed ; but neither does ha 
mention the Jaxartes, and seems never to have been nearer either than at Kaah> 
gar. In the preliminary chapters of his book, in which he speaks of the joumoj 
madek by his father and uncle from the Wolga to Bokhara, he unfortunately gifos 
no particulars of their route,^ excepting that they went south from Bdghar t9 
Ukak (near Saratov) before striking east.^ 

" Probably, however, it was the same as that laid down in the next centmy 
from the information of the merchants who had travelled it, by the FlorentiBA 
factor Balducci Pegolotti, about 1330-1340. This route, followed by mercantile 
travellers bound for China, ran from Sarai, on the Wolga, to Saracanco, or Sar 
raichik, on the Jaic, and thence in camel-waggons to Urghanj, the capital of 
Khwarezm, which stood on a branch of tiie Oxus, about 60 miles south of thi 
present embouchure of that river in the Aral Sea. From Urghaoj the traveUan 
were in the habit of proceeding to Otrar, a few miles north of the Jaxartes, and 
not far from the modem town of Turkestan, and so forward to the Almalik, neai 

* *' See in D'Avezac*s edition, p. 743." 

' " See the narrative of Carpin^s companion, Benedict the Pole, in D^Aveaao^ 

p. nil:' 

' "For a detailed examination of Friar William's route see 'Cathy and the 
Way Thither,' p. ccxi, 5egg." 

* " The Tigeri^ or Tigris Biver which Polo mentions as crossed by the party, j 
was supposed by Marsden and his successors to be the Jaxartes ; but Pauthier ; 
has clearly shown it to be the Wolga. (See his * Polo * p. 8 ; dso Cathay,' p. 
234.)" 

^ Timur, invading Kipchak and Bussia, went so far north as to cross the Tobol 
before crossing the Jaic. 
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chain of Central Asia. Whilst lie rejects, like myself, the hy- 
pothesis of the great Aral depression having been emptied and 
refilled in the historical period, he refers the desiccation of the 
Asiatic rivers and the diminution of lakes to the decrease of 
glaciers in the high mountains, as well as to great evaporation. 
By these causes he thinks that at one period the Aral Sea may 

t}ie Hi, the capital of the Khanate of OhagataL They thus travelled distinctly 
rotmd and not across the bed of the AraL We are told, indeed, that if they had 
BO merchandise to dispose of at Urghaz^, they might save from 5 to 10 days by 
going direct fh>m Saraichik to Otrar. If we lay down this direct route with geo- 
mBtrical and literal directness, it will indeed pass through the extreme north of 
1^ Sea of Aral But even direct railway lines are not so straight as that; and 
there can be little doubt Ihat Pegolotti's direct line was much the same as that 
fidlowed by Oarpini and Bubruquis in the preceding century. 

" The same route that Pegolotti recommends — ^viz., that firom Sarai to Saraichik, 
and tiience to IJrghu^ and Almalfk — ^was followed l3y Friar Pascal, of Yittoria, 
in 1337,* ^and as mr as Urghaiij) by Ibn Batuta, a few years earlier, in travelling 
ftam Sarai to Bokhara. 

" It was probably also the route followed by John de'Marignolli, on his jour- 
ney toward Peking, in 1339-42 ; but unfortunately, he says nothing whatever 
of his route between the two Mongol capitals of Sarai and Almalik. 

**We have named all the travellers, as far as I am aware, that have left; any 
leoord of their journeys in those regions during the period to which Sir Henry 
lefened. None of them, we must acknowledge, say anything of the Aral Sea; 
but we see also that it cannot be maintuned that they gave the practical disproof 
of its existence which would be afforded by their travelling dryshod across its 
bed ! and the travellers' narratives were the bases of the maps to which Sir 
Henry has referred. The Catalan map does not, indeed, contain the Sea of Aral; 
but neither does it contain any hint of the Jaxartes. The great map of Fra 
ICaoro, though it contains no Aral, represents the river Amu (or Oxus) as flowing 
into the Lake Issik-kul, which is, perhaps, an adumbration of some knowledge 
of its discharge into another sea than the Caspian. The traditions of geographers 
are hard to correct I do not know what map first shows the Aral under any- 
thing like its proper conditions. Many years after the date of the Bussian geog- 
raphy to whicdi we have alluded as so clearly indicating the Aral under the name 
of the Blue Sea, we find John Blaeu, in his great Atlas (1663), representing the 
Jaxartes as flowing into the Caspian, and a duplicate of the same river, under 
the name of jSut, flowing by Tashkend into the * Lake of Kathay,' with a differ- 
ence of 30 degrees of longitude between the two ! Even Petis de la Croix, in 
the maps (sometimes singularly happy) which illustrate his translation of the 
ffistory of Timur, has no indication of tiie Aral. 

" There is, indeed, one medieval map which at first sight seems to bear strong 
testimony to the existence of the Aral Sea in the beginning of the 14th century. 
I mean that curious one executed by the old Yenetion Marino Sanudo, and sub- 
mitted by him to the Pope and King of France, about 1326, with his grand 
scheme for the destruction of the Mohammedan power. This map exhibits very 
clearly a Ma/re Trcanum Cctspis or de Sa/ra^ in the proper position of the Caspian. 
It is connected by a river with another sea, further east, marked Mare Caspiurr^ 
aad fall of Islands, which is in a startling degree suggestive of the Aral. Further 
still to the east, toward /Slera, appears a third and smaller sea, without a name, 
into which the Gyon flows ^i «. Jihun or Oxus). I dare not, however, lay much 
stress on this map, which cjbbdns almost nothing else to corroborate a claim to 
exactor information. The multiplied seas ma/y have sprung only out of some 
misunderstanding of the classical geographers."* 

* "* Cathay,' p. 232." 

' " The map is engraved in ^Bongarsius, Gresta Dei per Francos,* vol. ii. There 
is a qudui facsimile of it in the second volume of Vincent; but in this latter ihe 
third sea is scarcely to be recognized." 
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have been diminished, though he is firmly of opinion that sucli 
a deep depression could not have been emptied and refilled. In 
reference, however, to the former Caspian b/anch of the Oxus, 
in the existence of which he believes, he supposes that many 
streams, now dry or nearly so, formerly augmented the vol- 
ume of the Oxus, thus enabling it to supply a branch to the 
Caspian by the Gulf of Karabogas, and that to the failure of 
this supply we may attribute the drying up of the branch, 
without involving any great physical change of outline of the 
land. In this case the Aral Sea, occupying a separate cavity 
not communicating with the larger depression, would, as he 
thinks, become shallower, and to a great extent obscured by 
reeds, so as to have remained unknown to travellers for 500 
years before and 500 years after Christ. M. Semenof su^ests 
that in those days when the southwestern branch of the <Oxub 
existed, travellers proceeding northward and meeting with 
little but reeds and marshes, might very well suppose that the 
Aral was merely an extension of the great Bay of Karabogas 
of the Caspian Sea. In illustration of this view he informs 
me that the inhabitants around the lakes Ala Kul and Sassyk- 
Kul have at this day no precise conception of their separation, 
and term them both Ala Kul simply, because they are unae- j 
quainted with the marshy and inaccessible isthmus between j 
them. In Central Asia, too, the Eiver Tchu, through its de- 
siccation, has lost its former communication with the Lake 
Issyk-Kul, just as in the Aralo-Caspian region the Sary-sn 
River has failed to reach Syr Daria ; and this last river, having 
lost its northern affluents, could no longer contribute (if ever 
it did) by any of its branches to the Oxus, and has found an 
easier embouchure in the Aral. How easily these changes of 
direction are effected in the course of rivers in flat and sandy 
countries is well known to many Russian geographers who 
have explored Central Asia. 

Thus, the Oxus, deprived of many of its former affluents, 
ceased to be able to throw any portion of its waters into the 
Caspian, and took the straight course into the Aral. This 
natural operation, as Semenof observes, may have also been 
accomplished within the historical period, and so, since its 
southwestern or Caspian branch dried up, the Oxus, by throw- j 
ing all, instead of a part, of its waterajnto the Aral, has given | 
to that sea a better marked place in nman knowledge than it 
had in the fourteenth and fifteenth ceirnries. 

Before I quit the subject of the now desiccated former ! 
branch of the Oxus I may state, on the authority of my cor- 
respondent. General Helmersen, that recently a memoir was 
presented to the Imperial Geographical Society of St. Peters- 
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burg, suggesting that men of science should be sent to the spot 
to examine into the evidences of that ancient bed of the river, 
and also to test, l)y soundings along the shore of the Caspian, 
if any remains of the old delta of that stream could be detected. 
But the project, as well as the continuation of the survey and 
soundings of the southern edges of the Caspian, have both 
been suspended, I believe from motives of economy. The latter 
important work was under the able direction of Captains Ivan- 
chnizow and Oulsky, who had already proceeded so far that in 
less than three years they would have completed the survey of 
the whole of that vast interior sea ; and it is indeed much to 
be regretted that a work of such great geographical interest 
should have thus been set aside. 

In conclusion, my belief is : — 1. That the Caspian and Aral 
have existed as separate seas before and during all the historic 
period. 2. That the main course of the rivers Jaxartes and 
thms, as also of the sites of the Caspian and Aral seas, were 
determined in a prehistoric period. 3. That at one time the 
Oxus emptied itself both into the Caspian and the Aral, and 
that the Caspian branch-stream was sent back to the course of 
the other portion of the stream, either by the local rise of some 
lands between Khiva and the Caspian, or by desiccation and a 
want of sufficient power of water. And, lastly, that the Jax- 
artes never was deflected from its natural east to west course, to 
pass southward, and so reach the Caspian by the southern end 
of the great elevation of the Ust-Urt, after a very long course 
at right angles to its present direction, to say nothing of its 
having in that case necessarily united with the Oxus by the 
way — a fact, of which, as already stated, all history is silent. 

If old authors believed, without personal observation, that 
the Jaxartes, as well as the Oxus fell independently into what 
they called the Caspian, we may easily account for such a no- 
tion, at a time when the true meridian of barbarous places 
lying to the north of any line of intercourse between Greece or 
Eome and Asia was whoUy undetermined. May we not ration- 
afly infer that the ancient geographers believed that the Jaxar- 
tes, as well as the Oxus, flowed into the Caspian, simply, as 
suggested by Bennell, from having heard that the Jaxart.es ter- 
minated in one great sea, and that they naturally believed that 
the Aral was then simply the northeastern portion of those 
large inland waters of which they had heard, but of which 
they knew nothing accurately. 

In truth, when we know that the geography of the Greeks, 
and even of the Romans, was worthless, in regard to any lands 
beyond the parallel of the mouth of the Oxus, we necessarily re- 
cur to the works of the earliest Arabian geographers, in which 
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the Sea of Khwarezm was first exhibited as a separate sea. 
As such it also appears in the maps of Bennell, of Willianu, 
of Yule, and, in short, of all the best authorities, representing 
that which I believe to have been the true physical condition 
of the region during all historical time^ and which I maintain 
dated from an ante-historical period. 

In estimating the present or fature relative /importance of 
the Oxus and Jaxartes as lines of commercial traffic with Chma 
and India, I have no hesitation in saying- that the latter river 
holds the first place. By reference to me memoir of Lieut 
Wood, in the tenth volume of our " Journal,'' describing the 
sources of the Oxus, and still better by inspecting the map of 
the Bolor Mountains and Upper Sources of the Oxus, wnidi 
has just appeared in our present volume (vol. 36), I agree with 
the able Bussian geographer Yeniukof, who, after alluding to 
the wild barbarian races which occupy the high tableland (rf 
Pamir and the adjacent mountains, adds this significant paa- 
sage : " When we, moreover, remember that this basin of the 
sources of the Oxus is closed in on the north, east, and souA 
by mountains from 15,000 to 18,000 feet high, and across which 
the roads for pack-animals are few and difficult to traverse, ve 
must arrive at the conclusion, that all idea of converting thu = 
region into a rich entrepot for a trade with India and China : 
must be abandoned.''* | 

Before I quit the subject of the investigation of Central I 
Asia, let me ask those of my countrymen who read German r 
with facility, to peruse the great work of Bitter, the "Erdkunde 
von Asien;" and they will at once learn how to value the vast 
amount of modem discovery which is due to our Bussian co- 
temporaries. 

On former occasions I have naturally adverted to several of 
these remarkable researches; but I regret that, in my last tiro 
Addresses, I have omitted to notice, as I now do with special 
approbation, the memoir of M. Semenof, published in our 
Tlurty-fifth Volume, on "Djungaria and the Celestial Moun- 
tains." As the only man of modem times who has explored 
a considerable portion of the Thian-Shan or Celestial Bang6^ ; 
M. Semenof must be placed among the most distinguished of \ 
the famous band of Bussian explorers— not simply for having « 
determined many geographical positions, the forms of lani 
and their altitudes, but also for his careful examination of the i 
mineral character of the rocks which constitute the loffcieit ' 
masses of those regions. In MI|doing, he has set aside one of 
the few errors which the illufltnmis Humboldt fell into in hit 

* *' Journal of the Bojal Geographical Society," vol xzxvi, p. 263. 
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mnd generalizations, when he was led to believe that the 
Thim-Dhan — ^the great axial range of Central Asia — ^must be 
essentiiJly one of volcanic eruption. 

Inflnenced, doubtless, by his successful description of the 
Andes of South America, and the rise to their summits of ac- 
tive volcanoes, the great traveller was very naturally disposed to 
apply the same inference to the lofty chains of Central Asia; 
toe more so as all the imperfect data he could collect seemed 
to indicate the existence of rocks of that class. 

But as soon as the Thian-Shan was examined by the only 
man of science in our age who has visited it, he found nothing 
bat sedimentary strata; and as this important rectification is 
dae to M. Semenof alone, we must not only accord to him all 
due praise as a geograpner, but it is specially my duty as a 
geologist to thank him for making this great observation. 

In &cty the grand movements of upheaval, which determined 
the form of many of the loftiest mountains, whether in Cen- 
tral Asia or in the great northern barrier of India, the Him- 
alayas, were caused by former expansions from the interior, 
doubtless due to the central heat, which raised up sea-bottoms, 
oflben altering them into crystallized rocks, and elevating them 
to enormous altitudes, without exhibiting any true igneous 
rocks. 

Having already twice alluded to the recent discoveries in 
Asia by the Russians, and we having endeavored to do honor 
to them by the award of our Founder's Medal to one of the 
most distinguished Russian explorers, it is now my pleasing 
duty to advert to others of their recent labors in that quarter 
of the globe. 

On former occasions I have dwelt upon the explorations of 
Eastern Siberia and the affluents of the grand River Amur and 
the mountains to the north. Let us now turn to Central Asia 
proper, and see what good docimients have been furnished by 
the different men of science who have explored those regions. 
I gather from the bulletins of the Imperial Geographical So- 
ciety that the communications of MM. Semenof, Severtzof, 
Poltarazky, Abramof, Bakkof, Goloubef, and Printz, explain 
the physical conformation of tracts and the natural riches of 
•regions never before reached in modem times. 

Of most of these hitherto unknown wild tracts the Rus- 
sian explorers have prepared or are preparing maps. To faciliate 
journeys from Siberia to Pekin, Dr. Brettschneider, the physi- 
cian to the Russian TTiisf^Mp in China, has laid down upon a 
map all the different koflNm roads across Mongolia, of which 
that which is called the post road is 1760 versts long, between 
Kiachta and Pekin, with 68 relays. If the telegraph, which 
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one of our countrymen, Mr. Gordon, who liad travelled acroM 
this desert, sought to realize, be established, the journey acroM 
the desert of Gobi will soon be thought nothing of. 

As to Bokhara, of which Englishmen have only painful rec^ 
ollections, on account of the murder of our distinguished offi- 
cers, Conolly and Stoddart, we now know that two Bussiang, 
MM. Gloukovsky and Tatarinof, who were for seven montiu 
captives there, have added much knowledge to that acquired 
by their accomplished countrymen Khanikoff and Lehmann in 
1842. 

Those of our associates who may now visit St. Petersbmg 
may see pictorial views of Khodjend, Tashkend, and aU the 
places taken from the Kokandians in the recent advance of the 
Bussians along the Syr Daria and now forming parts of tlie 
great new province of Turkestan. I learn also, in reference to 
this region, so recently opened out to the civilized world, tlurt 
M. Struve, the son of the great Bussian' astronomer, has pre* 
pared a map of the whole province of Turkestan, on a Bcale d 
40 versts to the inch. 

Deeply interested as we must all be in this grand opening out 
to geographers of a vast unknown country, my first request to 
my eminent friend Admiral Count Lutke must be, that u 
President of the Imperial Geographical Society and also d 
the Imperial Academy, he will procure for our Society copies !: 
of the maps which, to their great credit, the Bussian geog- 
raphers have prepared. 



Abt. V. — Contributions from the Sheffield Laboratory of Yak 
College, No. XVI. Uontributions to Mineralogy ; by Bev- 
erly S. Burton, Ph.B., Assistant in the Sheffield Labora- 
tory. 

I. JEnargite from Colorado. 

Among a series of ores received by Prof. Brush from Dr. 
Chas. Johnson of Colorado was a lustrous grayish black min- 
eral, labelled " Sulph-antimonid of copper with arsenic,'' from 
WiUis' Gulch, Colorado. It was found in a vein associated 
with iron pyrites and quartz. It has a perfect cleavage giving 
a brilliant metallic luster. Sp. gr.=4*43. H.=3. In the closed 
tube the mineral decrepitates and at a higher heat fuses, giv- 
ing a sublimate of sulphur and sulphid of arsenic. In the open 
tube yields sulphurous acid and^kaes of antimony with a 
crystalline subhmate of arsenous aoftrB.B. on charcoal affords 
a strong odor of arsenic and a faint wmte coating of antimony. 
The roasted mineral treated with soda gives a globule of me- 
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c copper. A qualitative analysis of the mineral showed the 
ence of sulphur^ copper, antimony, arsenic atid iron. 
a the quantitative analysis the mineral was decomposed by 
chlorine method; about one gram of it was ]placed in the 
b of an ordinary reduction tube and treated m the usual 
mer with a slow stream of chlorine gas, the volatilized pro- 
t being made to pass through a mixture of chlorhydric and 
aric acids. The apparatus employed was the same as recom- 
ided by Rose with tne exception that the U tube was refplaced 
St tube filled with glass fragments saturated with the acid 
:ture. The action of the chlorine was continued for nearly 
tour, when the bulb was detached and the chlorids of copper 

iron were dissolved in dilute chlorhydric acid, leaving a 
Jl insoluble residue of undecomposed mineral. The cojp- 
was thrown down from the hot solution by sulphydric acid, 
ler which circumstances it is easily washed without fear oi 
dation; it was then dried and weighed as disulphid (Gu,S). 
) iron was determined in the filtrate as sesquioxyd and re- 
^ed for the addition of the volatile portion. From the acid 
ition containing the volatilized chlorids the sulphur was 
3wn down as sulphate of baryta, and after removal of the 
ess of baryta salt, the arsenic was separated by the ammo- 
-magnesia solution. The antimony was precipitated from 
filtrate by sulphydric acid, the precipitate dried at IW C, 
I the antimony determined by heating a portion of it in a 

current of carbonic acid, and from this the total amount 
3 calculated. The small portion of iron in the filtrate from 

antimony was thrown down as sulphid, redissolved and 
iverted into sesquioxyd and added to the portion previously 
rained. Two analyses conducted in this manner gave : 





I. 


II. 


Ifean. 


Sulphur, 


31-46 


31-67 


• 81-66 


Copper, 


47-34 


47^2 


47-58 


Arsenic, 


17-67 


17-93 


17-80 


Antimony, 


1-25 


1-50 


1-87 


Iron, 


1-17 


•91 


1-04 



98-89 99-83 99-36 

'.n No. 1, the insoluble residue was 2*16 pr. ct., in No. 2, 1*79 
et., which amounts have been deducted from the above results. 
B ratio of the equivalents of arsenic, copper and sulphur is 
6 : 8, giving the formula SCUaS+AsSj. This is the com- 
ition of Breithaupt's Enargite as determined from Piatt- 
's* analysis of the mineral from Peru, and also of the se- 
ed Guayacanite from Chili, analyzed and described by Field.t 

Fogg. Ann., Ixxz, 283. f Thii Journal, II, zzvii, 252. 
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It is also in close accordance with Dr. Genth's^ analysis of the 
enargite from Brewer's mine in South Carolina. The results 
demonstrate the mineral to be enargite^ and this conclusion is 
fully sustained by its physical characters. 

II. Argentiferous Jamesonite. 

In the metallurgical collection of the Sheffield Scientifie 
School is an interesting suite of ores from the Sheba Mine, Star 
City, Nevada, and among these Pro£ Brush found an argenttfr 
erous sulph-antimonid of lead which he handed me for quantU 
tative examination. The mineral is of a bluish white color, is 
massive to coarsely fibrous or columnar, and is associated widi 
quartz, zinc-blende and tetrahedrite. H.=2'5. Sp. Gr.=6'03, 

In the closed tube gives a sublimate of sulphur and sulphid 
of antimony. In the open tube affords sulphurous and anti- 
monial fumes. B.B. on charcoal gives copious fumes of sol- 
phur and antimony, with a coating of oxyds of antimony and 
lead, and yields a globule of lead, which on cupellation affords 
silver. A qualitative examination gave evidences of sulphur, 
antimony, lead, silver, copper and iron. 

In the quantitative analysis the mineral was decomposed by 
chlorine as described under enargite. The contents of the. 
bulb tube were removed and treated with dilute chlorhydrio 
acid, brought upon a filter, washed with hot water, and the chlo- 
rid of lead thus dissolved was precipitated as sulphate. From 
the filtrate the copper was thrown down as sulplnd by sulphy- 
dric acid gas. The residue containing the undecomposed min- 
eral with chlorid of silver was washed upon the filter with am* 
monia to dissolve the latter, and the silver was subsequently 
separated as chlorid by acidulating the solution with nitrk^ 
acid. As the first determination of sulphur proved low, an 
additional absorbent was attached to the end of the tube filled 
with glass fragments in the form of a nitrogen bulb apparatus, 
containing the nuxture of chlorhydric and tartaric acids and a 
separate determination made; by this means the amount of 
sulphur was increased more than half a per cent. The anti- 
mony was determined as in the enargite. The results of two 
analyses were as foUows :- 





I. 


U. 


Mean. 






Sulphur, 


. • • • 


. 19-06 


19-06 


1-19 


5 


Antimony, 


29-08 


29*45 


29-26 


•24 


1 


Lead, 


44*25 


43-08 


43-86 


•424) 




Silver, 


6-16 


6-13 


6-14 


•066 \ •SO 


2 


Copper, 


1-72 


1-39 


1-55 


•024) 




Iron, 


•05 


•05 


•05 










99-76 


100^02 






* This Journal, 11, xxiii, p. 420. 
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No. 1, cave 1*34 pr. ct. insolnble residue, and No. 2, 1*72 pr. 
ct which nave been deducted from the above. The ratio of the 
combined equivalents of the lead, silver and copper to the an- 
tamony and sulphur is as 0*50 : 0*24 : 1*19 or very nearly 2:1:5, 
giving the formula 2(Pb, Ag, Cu)S+SbS3. This corresponds 
to the formula of Jamesonite, of which it seems to form an 
ugentiferous variety. The content of silver may indicate its 
possible relation to Brogniardite, an antimonial sulphuret of 
lead and silver of like atomic proportions but containing a 
much larger amount of silver than the Nevada mineral. For 
the analyses the mineral was selected with great care^ and it 
appeared perfectly homogeneous. 

III. Argentiferous Tetrdhedrite. 

This mineral was one of a number presented to the metallur- 
gical museum from the De Soto Mine, Star City, Nevada. It 
occurs in compact masses of a light gray color and is associated 
with quartz, zmc blende and pyrites. It is readily selected en- 
tirely free from impurities. Specific gravity 500. On exam- 
illation it gave the pyrognostic characters of tetrahedrite, and 
the globule of copper obtained by reduction of the roasted assay 
gave on cupellation a comparatively large globule of silver. 

For the analysis the same method of decomposition was em- 
ployed as with the preceding minerals, with this modification: 
iii8t«sul of using a bulb reduction tube, a straight tube was 
substituted in which the mineral was placed in a porcelain boat, 
and a nitrogen bulb tube was also added to the absorption ap- 
paratus as in the examination of Jamesonite. After the chlo- 
rine had been allowed to act a suflBlcient length of time, the 
boat was withdrawn and treated with dilute chlorhydric acid, 
and the chlorid of copper, thus separated from the insoluble 
chlorid of silver, was then precipitated with sulphydric acid 
and weighed as disulphid. The cnlorid of silver was separated 
from the insoluble residue by solution in ammonia. It was 
found by use of the boat that a more perfect decomposition 
was eflfected than with the bulb reduction tube, and as it is 
much more convenient for fhe removal of the non-volatile chlo- 
rids, its use can be highly recommended to all who have oc- 
casion to employ this method of decomposing sulphids. In 
removing the chlorid of sulphur which condenses in the bend 
of the tube connected with the absorption apparatus, I have 
Found that this does not readily absorb moisture from the air, 
3ven standing as directed for twenty-four hours, but this may 
>e easily effected without generating heat by drawing a slow 
jurrent of moist air through the apparatus by means of an aspi- 
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rator. The sulphur and the antimony were determined as in 
the previous analyses. The iron and zinc in the filtrate iroia 
the antimony were thrown down by sulphid of ammonium, n- i 
dissolved in chlorhydric add, the iron precipitated by ammonia I 
in excess, and the zinc subsequently separated by carbonate of 
soda. Two analyses gave : — 

I. 

Sulphur, 24*86 

Antimony, 27*36 

Copper, 27*40 

Silver, 14*69 

Zinc, 2*31 

Iron, 4*27 

Insoluble, 0*35 

100*62 

This corresponds closely with the a rgen tiferoust tetrahedritn 
analyzed by Rose and Klaproth from Wolfach. 

These analyses were imdertaken at the suggestion of Pto£ 
Brush, and I would here express my thanks to him for his kind 
assistance in the above examinations. 



n. 




24.54 




27*86 




27*42 




14*49 


^ 


• • • • 


*_ 


• • • • 
0*56 





Art. VI. — On the occurrence of thick beds of Bituminous 
Gneiss and Mica Schist in the NuUaberg^ parish of Ostmari^ 
Province of Wermlandj in Sweden; by L. I. Igblstrom.* 

The parish of Ostmark, as well as other parts of western and 
northern Wermland, is filled with Jiigh and steep hills of hype- 
rite, between which the conunon crystalline rocks, gneiss, honi- 
blende, mica schist and others, intervene. The bituminous 
gneiss and mica schist occur interstratified in conmion reddish 
granite-gneiss at the western part of the high and precipitous 
rfullaberg, occupying a thicfaiess of more than 120 feet, and 
extending along almost the whole side of the mountain. The 
dip of the strata is about 70° eastward, and they are covered 
first by a bed of hyperite, and then with parallel strata of other 
granitoid rocks. 

Generally, the bituminous substance is rather uniformly dis- 
tributed, through the range, in the gneiss as well as in the mica 
schist, and the entire mass has a black color. The naked eye 
is hardly able to discern any particles of coal. When coarsely 
ground the rock resembles gunpowder, but when ground finer, 
it grows darker, either of the color of soot, or resembling pyro- 

* Translation received from the author. Published in Swedish in the (Ef7. 

Ak. Stockholm, 1867. 
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IxLsite. When beaten with the hammer, it emits a bituminous 
•fonell, like anthraconite, and also when heated by the blowpipe ; 
it then gives a flame. On calcining 5*32 grams in an open 
cmcible of platinum, I was not able completely to bum the 
whole of the bituminous substance, even after adding nitric 
acid several times ; a little coal always remaining unconsumed. 
The loss of weight, however, was 12*03 per cent ; the ashes 
were gray. When heated in a retort of thin iron, twelve pounds 
emitted much combustible gas, while a yellow combustible 
oil, as well as a tsolorless incombustible fluid, was collected in 
the receiver. When the gas was allowed to escape through a 
hole of one inch in diameter a flne and bright flame was ob- 
tained during four hours : during the fifth and sixth hour the 
flame grew mdre blue and fainter. The powder in the retort 
remained as black as before the distillation, though with a 
rather higher luster. It had lost 15*6 per cent of its volume. 
The specific gravity of the rock is 2*19.* It is so loose, that a 
man may in about half an hour sink in it a hole of two feet. 

On a closer examination of the bituminous strata it is very 
difficult, from the general homogeneousness of the bed to decide 
whether and where it is gneiss, or mica schist, that is, impreg- 
nated with bitumen, but nevertheless one finds that both the 
above-named rocks, and also thin layers of chlorite schist con- 
stitute parts of the range. Thus, above the main bed and 
somewhat separated from it, I met with thin layers of common 
mica schist, alternating with layers of mica schist more or less 
impregnated with bitumen. Silvery laminse of mica also form 
thin seams in the main bed. With regard to the gneiss, on the 
other hand, one occasionally meets in the black bituminous rock 
with somewhat paler stripes and seams, showing that feldspar 
here forms the principal constituent of the mass. The strati- 
fication is, however, distinct enough to make evident that it is 
not a dyke, but stratified gneiss and mica schist, conformable 
to the surrounding parts, which is here in view. In some places 
the bituminous rock contains round, whitish, thinly interspersed 
particles of the size of a pea, as well as nodules of anthracite 
of about the same size. As I first supposed the latter to be 
asphalt, I concluded, that the whole bed was impregnated with 
that substance ; when, however, these nodules afterwards were 
proved, by experiments, to be anthracite, that supposition lost 
its foundation and yet I cannot decide what kind of bituminous 
substance it is, that to so large an extent impregnates the rock. 
It seems nevertheless to be very obvious, that the impregnation 
is analogous to that in alum-slate, for instance, and that conse- 

* When weighed in the hand, it feels ybtj light compared with silicates in 
general 
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quently our gneiss and mica schist must be removed from the 
place they occupy as "primitive rocks/' to the series of sedi- 
mentary and fossiliferous strata, as limestone, alum-slate, &c. 
[A section here omitted represents the hyperite, and reddidi 
granitoid gneiss forming paraUel beds with thin slaty layers of 
bituminous mica schist, and fine grained gneiss.] 

Chemical analysis of the rocky by F. L. Ekman. 

The following are the results of an analysis of various spe- 
cimens of Nullaberg rock from the mineralogical coUection of 
the Eoyal Academy of Science in Stockholm, o « « « 

In five specimens of different character I found the following j 
proportions of organic matter, (traces of water included) and | 
carbonate of lime : * % 

1 2 3 ^ 6 £ 

Organic matter, 7-10 10-67 10-36 5-44 91)8 ^ 

Carbonate of lime, 2-57 (0*07) 14-30 2.76 0-00^ 

The following is the analysis of the rock, when free fix)m or- i! 
ganic matter and carbonate of lime : 

Si 66-03, Xl 19-61, FeO-46, Ca 0-19, fig 0-20, fe 14-46, Sfa 1*06 = 100*00 

When larger quantities (40 to 80 grams) were digested at the 
ordinary ^mperature with dilute nitric acid, well determinaUa 
quantities were obtained of phosphoric acid and chlorine, as also 
of lime, the last even in the specimen 5 (in which, though 11 
grams were analyzed, no carbonic acid was found.) Hence one 
may conclude that the rock contains a little apatite. Traces of 
manganese and copper were also observed. The siliceous ingre- 
dients of the rock were also somewhat attacked, and as may 
perhaps be inferred, the traces of silica were separated before 
testing for phosphoric acid. 

The organic ingredient may be easily obtained in a very pure 
state by washing, when a sufficient quantity of the rock is eia- 
ployed. The purest specimen that I obtained afforded aftier 
combustion only 3*17 p. c. of a reddish ash, but still contained 
some mineral fragments. The ash, of which such fragments 
constituted perhaps the principal part, showed no reaction on 
Curcuma-paper. In a few centigrams, collected after analysis, 
I found gypsum, oxyd of iron, silica (and phosphoric acid ?) 
apparently derived from the combustion of the organic matter. 

The carbonaceous substance thus purified forms a light pow- 
der of a beautiful bluish black color. It is but slightly hygro- 
scopic and is not easily wetted with water. "Wnen heated, 
agglutinates a little, but without melting or sensibly chan^png 
its state of aggregation, and produces a transient but brilliant 
flame; the remaining coal smolders away very slowly. The 
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specific gravity I found to be 1*299 ; after the removal of all 
remaining stony matter, it would probably be about 1*27. 
Analysis by combustion gave the following results : (ash and 
mter being removed.) 
The carbonaceous substance obtained from 

Ko. 3. Ko. 2. Medium. 

Carbon, 88-68 88*79 ^ 88*74 

H jrdrogen, 5-35 6-56 — 5 '46 

Nitrogen, — — 0*67 0*67 

Oxygen, — — — 6*13 

100-00 

The carbonaceous substance is generally but little affected by 
solvents. Spirit of 90 per cent pure alcohol became yellow and 
dissolved scarcely one per cent* of a substance, probably color- 
less when pure and easily soluble in alcohol ; when heated it 
yielded a thick white vapor and slowly blackened. Ether dis- 
solved i per cent of a substance of the same nature but less 
colored. Chloroform, like alcohol, was colored deep yellow and 
left a sinular residuum, the quantity of which was however not 
determined. Oil of turpentine had no more dissolving effect 
than alcohol or ether. The experiments with alcohol, ether 
and oU of turpentine, were performed by boiling the substance 
in the solventffor scleral h^rs. ^ ^ ^ 

A warm solution of 1 part of caustic potash in 6 parts of 
water dissolved 5 per cent and became black-brown. From 
this solution by the action of acids was obtained a very volu- 
minous brown precipitate soluble in pure water. After the 
extraction of this 5 per cent, the remainder was unalterable in 
a heated solution of caustic potash, though exposed for several 
hours to its action. 

The following are the results of some experiments made with 
reference to the products of dry distillation, performed on a 
small scale, the presence of air being as much as possible avoi- 
ded, and in an apparatus that permitted a bright red-heat. 
When rapidly heated the substance* gave carbon 74 p. c. and 
volatile products 26 p. c. When slowly heated it gave 11 p. c. 
fluid products, of which about f consisted of a yellow neutral 
oil, lighter the than water ; the gases developed were first acid, 
afterwards alkaline, and the water after distillation was strongly 
Edkaline. 

1 gram of the substance gave, rapidly heated, 258 c. c. of 
jaa of 23° C, collected and measured over water. In the gas, 
vhen fully purified fi*om carbonic acid, I found 2*7 vol. p. c. of 
lydrocarbons absorbable by bromine. In another expenment, 

* The substance always considered as free from ash. 
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where the oils were for the most part decomposed daring fte 
distillation^ 313 c. c. of gas were obtained from 1 gram of the 
substance. 

In the analysis of the organic substance, no attention 
paid to the amount of sulphur contained. Even in the orij 
rock, when melted with carbonate of soda, this element phtinfy 
shows itself, and in the carbonaceous substance, containiiig 
3*17 p. c. ash, I found no less than 0-81 p. c. Whether the 
iron observed in the ash be there in sufficient quantity to unite 
with the sulphur and make pyrite, or whether, as is possibh^ 
there be an overplus of sulphur contained in the organic snV* 
stance, is as yet undecided. 
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Art. VII. — On a new Binocular Eye-piece for high powers; 

by H. L. Smith, Kenyon College. 

While experimenting with the apparatus for illuminatioi 
of opake objects under nigh powers of the microscope, a de^ 
scription of which was subsequently published in this Jour- 
nal,^ the idea occurred to me uiat by using a small rectangular 
prism for the reflector of the illuminator, and a side tube thai 
could be attached to it at pleasure, a binocular arrangement 
similar to that now made by Mr. Nachet could readily be 
adapted to any monocular instrument. I sent drawings to 
Mr. Wales for this purpose, some time before the publication 
already alluded to, requesting him also, to try for the reflector 
a plate of parallel glass, in such manner that the light re- 
flected from one surface might pass up the side tube, and iho 
light transmitted through the glass, up the main tube. Upon 
further thought, I devised the eye-piece now to be described, 
in order to more equally divide the light in the two tubes; and, 
feeling satisfied after roughly trying it, that it would be mudi 
superior to the plan I had suggested to Mr. Wales, I desired 
him to defer for a time the construction of the apparatus ht 
which I had sent him the plans. 

Having brought the illuminator to public notice, I tried 
again the eflect of an eye-piece constructed mainly as described 
herein, with temporary tubes, and holding the apparatus in 
place simply while using it ; although I did not notice any in- 
jurious reflection from the back surface of the glass plate, still, 
fearing this, I proposed to make it sufficiently wedge-shaped to 
throw the image from the posterior surface entirely out of the 
field, and to correct for the transmitted rays by makii^ tiie 

♦ Vol. xl, No. 119, Sept 1866. 
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wedge achromatic. I sent to Messrs. Powell & Leland a de- 
Msription of the eye-piece, requesting them to make it. Before 
rec^ving a reply from them, further experiment showed me 
that the most trifling amount of angle in a wedge of plain 
glass was sufficient to throw both reflected images together; 
when the refracting edge was placed upward, at the same time, 
the chromatic dispersion of the transmitted rays was imper- 
eeptible. Messrs. Powell & Leland replied: "You wiU no 
doubt be surprised to hear that we hare patented a p rinciple 
of binocular vision similar to what you propose. We exhib- 
ited it at the meeting of the Eoyal Society in March last.'" 
They also state that they got rid of the double reflection by 
other means than I had suggested, and seem doubtful whether 
my plan would work. 

It apppears that the plan they had adopted was that which 
I had, more than six months previously, suggested to Mr. 
Wales, and which I had laid aside for the more perfect form. 
Evidently, the use of the Illuminator, as they constructed it, 
irith a reflector of plate glass, flrst suggested the idea to them. 
Indeed, such an application could hardly have escaped the 
notice of those clever opticians. Shortly after, came a descrip- 
tion of Mr. Wenham's improvement on Powell & Leland's ar- 
rangement, and which was said to afibrd a light nearly equal 
in each tube. 

As this accomplished all I had been experimenting for, I 
pve the subject no further attention until after my return from 
England a few months since. I learned while there, that Mr. 
Wenham's contrivance was considered impracticable ; it re- 
quired a nicety of arrangement of the prisms which entirely 
unfitted it for ordinary use, however well it might operate in 
the hands of this most ingenious microscopist. I had several 
opportunities, both at Mr. Powell's house, and by the courtesv 
of Mr. Lobb, of witnessing the best performance of Powell & 
Leland's contrivance. It nad certainly, a stereoscopic effect, 
and was, especially as manipulated by Mr. Lobb, much better 
than I had supposed it could be, still, the image in the extra 
tube was very faint. 

Mr. Wenham, it is fair to say, alludes to the employment of 
a very thin wedge as a substitute for Powell & Leiand's thick 

5 lass, in his paper published in the Microscopical Journal, 
uly, 1866, and also, when alluding to the very small per cent 
of rays reflected in Messrs. Powell & Leland's arrangement, 
viz., 53-66 out of 1000, remarks : "To collect half the light the 
reflector would have to be set at 82J°, but this would cause 
the glass plate to extend to such a length, as to render the 
sidaptation nearly impracticable.'' If liSr. Wenham had tried 
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this he would have fonnd that a glass plate two and a half 
inches long, would have answered every purpose and the con- 
struction in his hands would have been very easy. It will be 
at once perceived in the following description, that the imagei 
in the two fields are identical ; or at least, so nearly so, that il 
is difficult to perceive any difference, and yet, most unexpeot^ 
edly, there is a very considerable, and a very agreeable stereo- 
yscopic effect. Whatever theory may say, the fact is unques^ 
tionable. There is always a certain effect of depth or stewK 
scopic relief in using the monocular instrument, arising doubt ', 
less from the £ict, that the parts not immediately in £>cus ttii^ 
somewhat blurred or doubled, and also from a sort of paralltt 
which causes a movement of the different parts of the imago, 
readily seen as one looks alternately through the field by mo?- 
ing the head from side to side ; the pulsation of the arteries 
causes movement. I have found sometimes this movement a 
great hindrance to steady vision of exceedingly delicate objects 
seen under very high powers. The fact of using both eyes, 
with two fields illuminated exactly alike, gives ffreat physical 
relief, which imagination, if one chooses to call it so, gives 
very decidedly, a pleasing stereoscopic effect. The ingenious 
experiments of Mr. Claudet with the Thaumatrope, as described 
in the " Proceedings^ of the Eoyal Society/' No. 92, (1867) 
show that the eyes are capable of appreciating a difference in 
the distance of two oWects, which are only the yj*, o of the 
whole distance apart, rossibly, in the case of this binocular 
arrangement there may be a real, though infinitesimal differ- 
ence in the two images. Certainly the rays do not all strike 
the glass at the same angle as they converge from the objective. 
It is not to be supposed, that, with very low power, the stereo- 
scopic effect is as complete as that obtained by employing one- 
half of the objective for each tube, and perhaps therefore, this 
form may never wholly supercede the use of the " Wenham 
prism,'* yet it is so far satisfactory, even into the lowest pow- 
ers, that one could hardly desire anything better, while with 
the higher powers, from the ^th up to jVth, it is infinitely su- 

Eerior. The eye-pieces I have made, and now have in use, 
ave for the refiecting plate or wedge, simply slips of glass cut 
from photographic plate, and the ordinary thin glass used for 
cheap looking-glasses. It is quite easy, by holding the plate 
between the eye and the sash of a window, to select a proper 
piece at once. Of course a plate accurately ground would be 
far better ; the sides of common plates of such fflass as I have 
had, are generally more or less wavy. The thickness of the 
first described form is l™™, it is so slightly wedged-shaped 
tiiat the difference in thickness of the two ends very carefully 
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iflored, I find to be only -OS"", and when placed about half 
.eter from the eye, and three meterg from the Bash of a vria- 
r, caases a displacement of the bar toward the re&acting 
e, apparently less than ono~third the thicknesB of the glasa; 
b a glass plate, it will be seen, cannot produce any sensible 
amatic distuibance. This plate, cut and edges ground into 
aval shape, and GS*"". in length, is placed at an angle of 
with the azifi of the tube, the refracting edge, or thmnest 
t, toward the eye. Immediately at the top of the tube 
ich carries this plat«, and which the plate crosses diagonally, 
>laced the side tube for the reflected rays, while a continas^ 
1 of it receives the transmitted rays, the angle of inclina- 
1 of the tahee is 20°; of course this angle will vary with 
I angle of the wedge and must be found by triaL F^. 1 





preBents in section this form ; al 'm the glass plate, c the 
ansmitted, and d the reflected ray. The cap of the eye-piece 
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By contains a small prism, placed as represented, for redresshig 
the reflected image ; from this prism the reflected rays emerge,' 
nearly parallel to the transmitted rays. The prism is s 
and does not at all diminish the field of view ; it has the < 
of lengthening the path of the reflected rays so that altho^di 
the eye-piece B is at a lower level than A, yet the tops of fiw 
caps of the eye-pieces are in the same plane and the union H j 
easy with both eye-pieces. In this form, some means must hH. i 
adopted of retaining the prism both with its reflecting fiu5e at 
ways parallel to the face of the plate a b when the eye-pieces m 
drawn out to vary the distance. The second form will prolNh 
bly be preferred ; when the microscope is to be constructed aili 
permanent binocular, it is represented in fig. 2, a 6 is the gla« 
plate, at the top of this plate a truncated rectangular prism t^' 
is placed with its reflecting face parallel, but slightly inclinei 
to the face of the plate a b ; the proper position is determiBed 
by experiment. It is so arranged that the images are the 
same in both fields ; dj is the twice reflected, and e the trans- ^ 
mitted ray. The eye-piece is placed above the prism in thia 
case, and the prism is made sufficiently large to allow the use 
of the whole field ; the eye-piece may be placed directly ia 
contact with the prism if it is sufficiently large. 

In both these forms, and they work equally well, the adjust- 
ment for different width of eyes, may be made by sliding out 
or in the two eye-pieces. It is quite true that when the im- 
ages, refiected from the front and back of a thin plate of glass, 
are united by giving a slight inclination to these faces, i ei. 
making the plate very slightly wedge-shaped, that this union ^ 
of images is only at a definite distance from the objective, and 
drawing out the eye-piece, should therefore give a slight ovw- 
lapping of the images. Now this really does occur, but to so 
slight an extent as to be practically of no detriment. Indeed, 
it is entirely unpercieved with all classes of objects except one; 
when a number of very opake objects, e. g., thick scales from ^ 
the wing of a butterfiy lying close together, and upon each | 
other, are shown upon a very bright field, the double reflection g 
can be detected if the eye-piece is drawn out, or put in ; beyond \ 
a certain point it vanishes entirely when the eye-piece is at 
the proper distance. I cannot, however, with the very highest 
powers on the diatomacea, or with lower powers on parts of in- 
sects, or the transparent injections, see any trace of it in the 
eye-pieces I have made, with all necessary change of eye-pieces 
to suit the ordinary varying distance of the eyes. It is obvi- 
ous, that in the construction, fig. 2, the distance between the 
eyes may be allowed for, without sliding out the eye-piece by 
changing the inclination of the two tubes and rotating tlu) 
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prism c on its axis, in this case, since tlie reflected ray d will 
tiavel over twice the angle whicli tlie prism is moved; some 
means, similar to that devised by Nachet, must be adopted for 
causing the prism, whenever the inclination of the two tubes 
ire varied to suit different eyes, to move over just half the 
ingle described by the movable tube. By this arrangement, 
inB union of the two images from the two surfaces of the glass 
]date, will be quite undisturbed. It will be apparent that the 
l^ass slip a b may be turned aside, so as not to mterfere with the 
use of ^e instrument as a monocular. I think, however, no 
one who has enjoyed the luxury of binocular vision, so com- 
plete as this is, mil be disposed to return to the old form, for 
even with the common glass I have used, I can percieve no de- 
triment to the definition, and but a trifling loss of light. 



Abt. VIII. — On WUaonUefrom St. Laiorence Cowtdy^ N, T,; 

by E. W. EooT. 

IJkdsb the name of Wilsonite, Dr. Sterry Hunt has de- 
scribed, in the Geological Survey of Canada, 1863, a mineral 
fifom BiEithurst, C. W., which is principally a hydrated silicate 
of alumina and potassa. A short time since I found in the 
cabmet of Prof Root of Hamilton College, several specimens 
of a mineral from^ St. Lawrence county, N. Y., resembUng in 
wpearance the pink scapolite from Bolton, Mass., but easily 
Eguished thSefrom, ty a much inferior 'grade o'f hardnesZ 
This mineral in its physical properties, action before the blow- 
pipe, and behavior with acids resembles precisely the wUsonite 
of Hunt. It occurs m peach-blossom red, prismatic masses, 

Kssessing two parallel cleavages at right andles to one another. 
I hardness is about 3'5. Its specific gravity 2'77-2*78. Its 
luster is vitreous, and in thin fragments it is translucent. Be- 
fore the blowpipe it fuses readily with intumescence to a white 
enameL Concentrated acids decompose it, the silica separating 
in a pulverulent from. A qualitative analysis gave the same 
components as those of the Canada mineral, sflica, alumina, 
lime, magnesia, potassa, soda, and water, with a trace of man- 
ganese. It also contained, quite intimately associated with it, 
some 15 per cent of carbonate of lime. 

After removing the carbonate of lime with dilute hydro- 
chloric add, the mineral gave as the result of a quantitative 
analysii 



SiO. AlaO, MgO GaO KG NaO HO 

47-46 80-61 3-63 0-63 8*78 2*43 6*09 z= 99*43 
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These numbers agree qtiite closely with those of the follow- 
ing analysis of the Canada wilsonite by Dr. Hunt. 

SiO, AlaO, MgO CaO KO NaO HO 

47-70 31-22 4-14 0-39 9*38 0-96 6-85 z= 99-13 

The mineral analyxsed by me was found several years since ly 
Prof. Boot near Oxbow on the road to the Eossie lead mines vx j 
St. Lawrence county. It occurs in connection ^ with calcim 
green hornblende (pargasite), and steatite (rensselaerite of Es^ fl 
monsy) while throughout the whole mass of the mineral szodQ S 
scales of graphite are disseminated. 

There can be no doubt but the wilsonite of Hunt and fhii 
mineral are identicaL 

Wilsonite possesses a composition very similar to gieseckite^ 
parophite, dysyntribite and agalmatolite. It is supposed ly 
some eminent mineralogists to be an altered scapolite, while 
others consider it to have always possessed its present compo- 
sition, and not to be the result of a metamorphic action. 

School of Mines, Columb. ColL, N. Y., Nov. 11, 186T. 



Abt. IX. — On the action of hydrated hypochlorous acid on OH 
o/ Turpentine and Camphor; by C. Q-ilbebt Whbeler. 

Oil of turpentine and camphor are chemically closely related, 
differing in composition by only a single molecule of oxygen. 

Oil of turpentine. Camphor. 

The intimate relation here indicated, has been by Berihelot 
clearly proven to exist, he having obtained camphor from oil 
of turpentine by combining the latter with hydrochloric add, 
separating it therefrom as camphene — ^isomeric with oil of tm* 
pontine — and oxydizing platinum sponge.f Camphor may 
thus be considered as " Oxy-camphene." Dussart has recently 
claimed to have succeeded ii^ obtaining camphor direct firom 
oil of turpentine.^ 

With regard to the relation of bodies to the homologow 
series of the fatty and aromatic acids it may be observed that 
where the number of molecules of carbon are the same, the 
members of the fatty series contain more kydrogen while those 
of the aromatic series contain less. Oil of turpentine, there- 
fore, with its numerous isomerically allied bodies (ierbenes), 
occupies a position intermediate between these two important 

• 0=12. 0=16. t Jahresbericht, 1858, p. 441. 

X Zeitschrift fiir Ghemie, ISGt, 11. 
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groups of oi^nic bodies, as the following example will illus- 
trate: 

CjoHao ^10^18 ^10^14 

Dlamylens. Oil of turpentine. ^^^moL 

That on the one side, oil of turpentine sustains the intimate 
relation to iiie aromatic series here assimied, has been by ex- 
periment abundantly illustrated. I need only to refer to 
the formation of terephtalic acid and nitrobenzol froia oil of 
turpentine and the formation of cymol from camphor. The 
idations, however, to the fattv series of the bodies under con- 
sideration have not been thus satisfactorily demonstrated. 
Now oil of turpentine occupies apparently a similar position 
with reference to capric acid as acetylene does to acetic acid, 
SB is herewith shown: 

Oil of turpentine. Oapric add. 

CjHa C2H4O2 

Acetjlene. Acetic add. 

It appeared to me, therefore, to be a subject worthy of in- 
vestigation to ascertain whether the relations above expressed 
could be proven by experimental research. I have for this 
purpose, made use of hydrated hypochlorous acid as a reagent, 
and have been able to obtain a substance which may be regarded 
88 belonging to the series of the fatty acids. 

If oil of turpentine (boiling point 159°) is added to a dilute 
aqueous solution of hypochlorous acid and shaken, it at once 
b^omes yellow, thick and heavy, and soon settles to the bottom 
of the vessel. Were concentrated acid employed, the mixture 
would rapidly become heated and other products be formed than 
that sought, or, under the most favorable circumstances, but 
very little of the new body would be obtained. The oil should 
be slowly added, not allowing an increase of temperature, and 
ceasing when on adding a fresh portion,"* but slight change in 
color is produced, or before the characteristic odor of the hypo- 
chlorous acid can no longer be readily recognized. 

The heavy oil is separated fi^m the aqueous solution by fil- 
tration. The latter contains chlorid of mercury, originating 
from the oxyd of that metal employed in the preparation of 
the hypochlorous acid, also an organic substance, which, on 
evaporating the solution, separated as an oil with more or less 
decomposition. This is the most interesting of the products 
of the reaction, and in order to obtaiil it pure from the solution 
it is necessary to avoid the application of a high temperature. 
To effect this, a quantity of common salt is added till the 
solution is satiirated, which is then shaken with small por- 

▲m. Jous. Sol— Sboond Sbbiss, Vol. XLV, No. 188.— Jan., 1868. 
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tions of ether. The etherial extracts are united and shaken 
with a concentrated solution of chlorid of ammonium, which 
takes up all the mercury chlorid, the ether is then removed with 
a pipette and chlorid of calcium added in order to effect its 
dessication. The filtrate is distilled and at the close of the 
operation a current of dried air is transmitted through the res- 
idue in order to more completely remove all traces of ether. 
The body thus obtained is the product of the direct combina- 
tion of hydrated hypochlorous acid with oil of turpentine, and 
on its combustion I obtained the following results: 

0-3450 gm. yielded 0-6190 gm. carbonic acid and 0-2340 gm. water. 
0-2985 " " on ignition with lime, 0-3270 " AgCL 

These figures indicate the formula 0, ^Hi jClaOj. 

Found. 
48-93 
- 7-53 
29-00 

This substance is therefore formed according to the follow- 
ing equation: 

and judging from its empirical formula, might be viewed as 
bichlorinated capric acid; it, however, is entirely without the 
chemical characteristics that would appertain to such a body. 
We have rather here before us, the dichlorhydrin of a four- 
atomic alcohol, and which must beyond doubt be considered as 
belonging to the fatty acid series. Between this substance and 
that obtained by Neuhoff * from naphtalin there is the most 
complete analogy, as the following comparison illustrates: 

^10^16 CJjoHjgClgOg CjoHaoO^ 

Oil of turpentine, Dichlorhydrin of Now 4-atoxnic alcohol, 

(Terebentene). Terpen-alcohoL (Tarpen-alcohol). 

Naphtalin. Diehlorhjdrin Naphtalin-alcohol. 

of Naphten-alcohol. (4-atomic). 

Dichlorhydrin of terpen-alcohol is a colorless, transparent, 
viscid substance, of a somewhat greater consistence than tur- 
pentine, completely neutral, difficultly soluble in water, but 
readily soluble in ether and alcohol. On heating its alcoholic 
solution with nitrate of silver, chlorid of silver is formed. It 
cannot be distilled, for before the necessary temperature is at- 
tained, decomposition commences and hydrochloric acid is given 
off. With nitric acid it is oxydized and yields a resinous 
mass. 

* Zeitschrift fur Ghemie, 1866. 
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The above mentioned, as yet unknown, terpen-alcohol I at- 
tempted to obtain by treating the dichlorhydrin with baryta; 
however, there appeared to result a too energetic decomposition 
of the substance. I further tried the action of zinc and sul- 
phuric acid, hoping to substitute hydrogen for the chlorine of 
Ihe substance, was nowever, unsuccessful. I was, nevertheless, 
able to obtain with sodium a derivative of this dichlorhydrin. 
If sodium is added to the etherial solution, there is formed, after 
some hours, much chlorid of sodiimi and a yellow substance 
settles to the bottom of the vessel. If the whole is then treated 
with ether and the latter evaporated, there remains a thick 
mass which still gives a chlorine reaction. However, on digest- 
ing that portion not taken up by the ether with alcohol, filter- 
ing the same from the insoluble chlorid of sodium, the concen- 
trated filtrate when slightly acidulated with sulphuric acid and 
shaken with ether, yields, on evaporating the etherial solution, 
a body containing no chlorine. This is msoluble in water, but 
soluble in alcohol and ether. It yielded no crystalline com- 
pounds with metalic bases, and its ammonia salt decomposed 
on evaporation. The lead, silver and copper salts, were amor- 
phous powders, and the isolated acid could not be obtained 
ciystallized, but only as a brownish translucent solid. On 
combustion I obtained from 0*1360 grm., 0'328 grm. carbonic 
acid and 0*1070 grm. water, which would indicate the formula 

CioHieO,. 

Theory. Found. 

Cjo 120 65-21 . . . 65-75 

Hje 16 8-69 .... 8-75 

The formation of this acid can hardly be imagined to be 
the result of any very simple reaction; doubtless the dichlorhy- 
drin, on parting with its chlorine, splits up into secondary pro- 
ducts. As the quantity obtained of this body was but small, 
I was unable to study its chemical relations more completely. 
In view, however, of what shortly follows, and referring to the 
same, I would propose " Hydrophoronylic acid" or " Oxy-cam- 
phinic acid" as a suitable name for this substance. 

Dichlorhydrin of terpen-alcohol is, however, only obtained 
in small quantities when oil of turpentine and hypochlorous 
acid are brought into contact. The chief product is the heavy 
oil first alluded to. A quantity of this was dissolved in alco- 
hol, precipitated with water, redissolved in ether, dessicated, 
distilled, and thus obtained pure. The results on analysis were 
the following: 

0-210 gm. gave 0*532 COt and O-ITT H80=53-74 carbon and T-28 hydrogen. 
0-407 " " 0-800 " 0-256 " =63-61 " 6-92 " 

0-340 ** " 0-529 AgGl=38-36 ohIoTine. 
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These figures lead to no simple or at all probable formula; 
the body was possibly a mixture of mono- and triclilorinated 
oil of turpentine. A mixture of equal equivalents would de- 
mand 53*99 p.c. carbon, 6*08 hydrogen and 39*93 chlorine. 
This oil decomposed with evolution of hydrochloric acid on 
heating. It is also decomposed with formation of chlorid of 

{otassium on digesting with an alcoholic solution of potassa. 
f it is heated for some time with nitric acid a small quanti^ 
of a volatile substance very irritating to the eyes is formecL 
together with a very considerable quantity of a resinoua mix- 
ture from which was extracted with warm water, oxaUc acid 
and another acid which slowly crystaUized from the solution on 
standing. The crystals were readily soluble in ether and alco- 
hol, and on ignition gave forth the odor of acetic acid. Dis- 
solved in water and acetate of lead added, a salt was precipi- 
tated, which, on analysis, yielded 66*34 p. c. lead, 0*2805 gm. of 
substance giving 0*2725 sulphate of lead. Malonate of lead 
requires 66*99 p. c. of lead. From these various data, it be- 
came evident that the heavy oily substance formed from the 
oil of turpentine is a mixture, only that remaining in solution 
in the water present, being a simple body. 

As we have seen that two molecules of hydrated hypochlo- 
rous acid unite direct to oil of turpentine, it appeared to me 
interesting in this connection to investigate whether chloric 
acid is capable of being similarly added, as Carius has succeed- 
ed in doing with benzol, obtaining the acid named by him tri- 
chlorphenomalic acid.* Carius employed a mixture of chlorate 
of potassa and sulphuric acid and proved that in the presence 
of benzol, the chloric acid is reduced to chlorous acid and the 
latter unites with the benzol direct. An analogous reaction 
appears to take place where oil of turpentine is employed. I 
obtained with turpentine a finely crystallized body which is 
perhaps the substance sought, having the formula CioHmCjO^. 
I hope to give this reaction a closer investigation. 

At the outset, I referred to the intimate chemical relation 
existing between oil of turpentine and camphor, and with this 
in mind it may be interestmg to investigate also the action of 
hypochlorous acid on camphor, a substance partaking on the 
one hand much of the nature of an aldehyd, and on the other, 
that of an alcohol. Its behavior on being treated with a solu- 
tion of potassa in alcohol, splitting up into an alcohol (borneol) 
and an acid, resembles that of an aldehyd.f It does not, how- 
ever, unite with bisulphites of the alkalies and it admits of 
having a molecule of hydrogen substituted for one of potassium 

* Annalen der Chem. und Pharm., 186T. ^ 

f Berthelot, Annaleii Chem. und Pharm., ci, 94. 
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or Boditim, as is the case with the alcohols.* The true chem- 
ical stmcture of camphor must be determined by a further 
rtady of its derivatives. 

While a dilute solution of hypochlorous acid acts readily 
and rapidly on oil of tuipentine^ its action on camphor is ex- 
ceedingly slow. In the first experiment I allowed camphor to 
remain in a weak solution of hyponitrous acid for eight days, 
and thereupon one day in a concentrated solution. The pro- 
duct of the reaction, a white, indistinctly crystallized solid, was 
washed with water tiU no acid reaction remained, dissolved in 
alcohol and again precipitated by diluting with water. It still 
contained a small quantity of an oily substance, held mechan- 
icaUy, and which ^ removed b^ Btrongly prising between 
filter paper. It was again crystallized and then was submitted 
to an analysis. 

0*3255 grm. gave 0*6035 grm. carbonic acid and 0*178 grm. water. 
0-4996 " « 0-611 " AgCl 
0-260 " " 0-382 " " 

From these figures the formula OsHgjOl^Os may by calculated. 

Theonr. Voimd. 

Cao 240 60-37 - * - 60-57 

Hay 27 6-66 - * - 6-07 

Cj 177-6 87-27 - - - 87-63 37*11 

The formation of this substance can be explained by the 
following equation: 

2(C,oH, ,0)+5ClH0=0, Jl, ,01.0, +5H,0. 

The result is a different and a much simpler one where cam- 
phor is immediately brought in contact with concentrated hy- 
pochlorous acid; it is at once transformed into a thick fluid, 
oecomes warm, and after some time again hardens to a crystal- 
line solid. This body is the chief product of the reaction, 
though a very small quantity of another organic substance is 
found in the solution. The crystalline substance is dissolved 
in alcohol, precipitated with water and thoroughly washed with 
cold water. It is then again repeatedly dissolved in alcohol 
and crystallized therefrom until obtained quite pure. On its 
analysis I obtained the following results: 

0*2320 grm. gave 0*5940 grm. carbonic acid and 0*1710 grm. water. 
0-2295 " " 0-1615 " chlorid of silver. 

These figures correspond with those of simple chlorinated 
camphor. 

Calculated. Voand. 

Cjo 120 64-35 - - • 64-54 

H,5 15 8-07 .... 8*18 

CI 35*5 19-03 - . . 18-70 

* Baabignj, Zeitsohrift fUr Ohemie, 1866, p. 408. 
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The following equation expresses the reaction: 
C, ,H, ,0+ClHO=C. „H. 3010+H,0. 

Camphor Moao-chlorinatad eunpnor. 

Substitution products of this character appear in general to be 
the chief results of the action of the reagent here employed; 
addition products are formed only in small quantities. Carius 
obtained from benzol, monochlorinated benzol, together with 
a body named by him " trichlorhydrin der Phenose/'* Mono- 
chlorinated camphor has not heretofore been obtained, though 
Clauss has obtained products containing four and six atoms of 
chlorine by the action of chlorine on camphor dissolved in tri- 
chlorids of phosphorus.t 

Monochlorinated camphor is a white crystalline powder, sol- 
uble in ether and alcohol, insoluble in water. Its solution in 
concentrated alcohol on evaporation remains for a long time of 
a syrupy consistence ; from dilute alcohol it crystallizes more 
readily and in very small, imperfectly formed needles. It melts 
at 95° C, is decomposed, with liberation of hydrochloric acid, 
at 200° C, and another substance, having an agreeable odor, is 
sublimed over. The taste and smell of this body are similar to 
ordinary camphor. It is acted on with dijficulty by nitric acid 
even when boiling ; by sulphuric acid it is dissolved at ordinary 
temperatures and again precipitated on dilution with water. 
With nitrate of silver its alcoholic solution yields chlorid of 
silver. Heated to 120° with concentrated solution of ammonia, 
chlorid of ammonium is formed and a derivate soluble in water. 
Treated with perchlorid of phosphorus there refoained, after 
the removal of the oxychlorid of phosphorus formed, a substance 
which blackened on attempting to distill a portion. Its distil- 
lation was therefore not proceeded with, but it was washed with 
water, dissolved in alcohol and again precipitated by dilution. 
The oil-like substance thus obtained soon became a magma 
which yielded white crystals on pressing between filter paper. 
The substance was probably either the body O10H15CI3, or that 
resulting therefrom on subtracting one atom of hydrochloric 
acid, viz : O10H14CI,. 

A considerable quantity of monochlorinate of camphor was 
treated with a solution of potassa in alcohol for 6 to 8 hours. 
The whole thereby became brownish-red and a large quantity 
of chlorid of potassium was formed. On dilution with twice 
its volume of water a voluminous precipitate (A) was obtained. 
The filtrate gave no precipitate on farther addition of water, and 
contained the potassa salt of a new organic acid. The latter 
was isolated on addition of sulphuric acid, then dissolved in 

♦ Zeitschrift fur Chemie, 1866, p. 67. 

f Annal. Oliem. und Fliarm , cxxxvi, 323 ; zliv, 301. 
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ether, filtered, and thoroughly dried after evaporation of the 
ether. Its analysis yielded the following results : 

0^608 grm. gave 0'6318 grm. carbonic acid.* 

0-2496 " " 0-6040 " " and 0-1870 grm. water. 

These figures correspond with the formula OioHi^Oj. 





Calculated. 




Found. 
I. n. 


C.o 


120 65-93 - 


- 


- 66-07 65-99 


H.* 


U 7-70 - 


- 


8-23 



The acid was neutralized with ammonia and acetate of lead 
added. 0*2240 grm. of the lead compound gave 0-1180 grm. 
sulphate of lead =36-21 pr. ct. lead. The formula CioHiaPbOg, 
requires 36-42 p. c. The acid is therefore monobasic and has 
the following rational formula : (C9H13O) CO . OH. The radi- 
cal requires one molecule of hydrogen in order to become pho- 
lon, and an experiment with a small quantity, by heating with 
lime, made it apparent that this substance was produced as it 
iB in like manner from some other camphor derivatives. I 
therefore name this body phoronyKc acid. PhoronyUc acid is 
isomeiic with camphoric acid ; it is a syrupy fluid, not soluble 
m water, readily soluble in ether and alcohol. It has but slight 
odor, somewhat resembling cumarin. This odor is especially 
marked when the substance is heated with sulphuric acid and 
diromate of potassa. The alkaline salts of phoronylic acid are 
readily soluble in water and appear not to crystallize; the am- 
monia salt loses its ammonia on evaporation. The salts of the 
heavy metals are insoluble. 

The precipitate (A), mentioned in the foregoing, dissolved in 
alcohol, yielded on evaporation beautiful crystalline needles. 
Ohtained pure by repeated crystallization and analyzed, the 
following were the results : 

0-1970 grm. gave 0*5130 grm. CO, and 0-1659 grm. H,0, 

which indicate the substance CiqHxcO,. 

Calculated. Found. 

Cjo 120 Vl-43 . . • . 71-02 

Hj6 16 9-52 . . . 9-36 

Oj 32 19-05 



• • • • 



100-00 

The reaction may be thus expressed: 

C,oH,3010+KOH = OioH,eO,+K01 

* * V . * V 

Monoeblorinated Camphor. Ozyeunphor. 

Oxycamphor crystalUzes in smaU white needles, is easily sol- 
uble in alcohol, insoluble in water, melts at IS?"*, may be sub- 

* The hydrogen determination met with an accident 
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limed without change, volatilizes somewhat c^en in boiling 
water and resembles ordinary camphor in taste and odor. 0^« 
camphor is isomeric with camphimc acid dicovered by Berthelot. 
According to that chemist, ordinary camphor on being heated ^ 
with an ^coholic solution of potassa splits up into bomeoland 
an acid which he presumed to have the composition CioHifO,.^ 
He did not analyze the acid but explained the process of its 
formation as follows : 

2(CioHieO) + KOH = OioHiaO + CioHj^KO, 



-^ 



Camphor. BorneoL Oamphinate of potasn. 

It appeared to me desirable to analyze this substance and 
establish its isomeric character with oxycamphor. A quantity 
of camphor was therefore heated with an alcoholic potassa so- 
lution in a sealed tube to 180° for 6 to 8 hours. On opening 
the tube an inflammable gas escaped. (Probable H and GH^ 
from decomposed alcohol.) The contents of the tube were di- 
luted with water, the precipitated bomeol and camphor filtered 
off and the filtrate completely neutralized with sulphuric add. 
On concentrating till all the potassic sulphate had crystallized 
out, the mother-li<]^uor was acidified with sulphuric acid, the 
precipitated camphmic acid washed with water, dissolved in 
ether and obtained therefrom by evaporation. The acid thug 
obtained corresponded completely with that described by Ber- 
thelot. It was an almost solid, ^^ fiist feste,'' transparent mass 
which, on account of its peculiar consistency, was very difficult 
to entirely free from moisture, and this dotibtlesB accounts for 
the carbon determination in the subjoined analysis being too 
low. Nevertheless, there remains no doubt that the foimuU 
assigned to it is correct and that it is isomeric with oxycamphor. 

The results of analysis were : 0*236 grm. substance, 0*610 
grm. carbonic acid, and 0*211 grm. water. 

Calculated. Found. 

Cjo 120 71-43 - . - 70-56 

H^e 16 9-52 . . - 9-91 

Og 82 19-05 - - - •... 

^ Camphinate of lead, dried at 100*^, a white insoluble powder, 
yielded the following results on analysis : 

0*1390 grm. substance gave 0*0787 grm. sulphate of lead = 
38*77 p. c. lead. ^ The theory calls for 38*26 n. c. 

Camphinic acid is perhaps capable of yielding capric add, 
or some body isomeric therewith, on submitting it to tiie action 
of nascent hydrogen. 

A summary view of the established results of the foregoing 

* Aim. der Ohem. und Fhann., ozii, 364. 



r 
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investigation and their closer allied chemical relations may be 
gathered from the following statement of formula8. 

Oil of tnrpentinezzCamphene, C ^ ^H , g. 
Camphor =Oxycamphene, Cj^HjgO. 

Oxycamphor =Dioxycamphene, Cj^jHig02=C,o/QVf\0 

Camphinic acid, C^^^^^02=^{C^B.^^)C0.0iR 

Oxycamphinic acid (hydrophor- 

nyUc acid), C,oH,e03=(C,H,,0)CO.OH 

PhoronyUc acid, G^^^^S>^={C^U^^0)C0.OR 

Uonochlorinated camphor, C j ^^H ^ 6^^^ 

Terpendichlorhydrine, C i oHi 8CI2O2 

In closing^ I acknowledge with pleasure the valuable service 
in connection with the foregoing, of my assistant, Mr. Oscar 
Loew. 

Nnrembeig, June, 1867. 



Art. X. — On the Oocydation of DiamyUne with Chromic 

Add ; by J. Walz, Ph.D. 

At the instigation of Prof. Erlenmeyer (in Heidelberg), who 

f'oposes to ascertain the relative constitution of Diamylene, 
undertook the oxydation of this substance with chromic acid. 
I used amylene which boiled between 35° and 40° 0. This 
was polymerized rapidly and completely according to the 
method described by Erlenmeyer* and almost the whole of the 
product thus obtained, distilled at 153^-170° 0. In order to 
test its purity it was treated with bromine in a narrow tube 
which was surrounded by cold water ; the bromine was added 
gradually, every drop added causing a hissing sound and a con- 
siderable evolution of hydrobromic acid.f When the liquid 
had assumed a reddish-brown color it was purified, washed and 
dried according to the usual methods. The product thus ob- 
tained was not Bauer's bibromid (CioHgoBr,), J but the mono^ 
hromid of diamylene bibromid^ ^JEL^^t^. It is an almost 
colorless oil, heavier than water and has a weak, but not disa- 
greeable odor of camphor. It decomposes and turns brown at 
100° 0. It was analyzed with the following results : 

* Yerhandlungen des naturhistorisch medioin. Yereins, Heidelberg, vol. iii, 
1865-6. 

f Although the temperature of the liquid during the operation was about 16^ 
0., no carbonization oould be observed. Compare: Bauer, Sitzgsberiohte der 
Wiener Akademie, zliii, 96. 

X 0=12, 0=16, 8=32, &o. 
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L 0-2235 grms. of the substance furnished 0*2541 CO- and 0*1063 

H,0. 
IL 0-2093 grms. furnished 0*2472 00, and 0*1007 H^O. 

Found. 
OloHigBr, demands: I. n. 

C, 31-66 31*00 32*20 

H, 6-01 5*28 5*34 

Br, 63*33 

100-00 

The oxydation. — At one time 14 grms. of diamylene were 
mixed with 100 grms. of bichromate of potassa, 150 of snl- 
phuric acid (spec. gravity=0*1842) and 150 of water ; in a 
second experiment 32 grms. of diamylene, 228 of the bichro- 
mate and 442 of sulphuric acid and of water, eacb, were em- 
ployed, these quantities being required to supply 10 atoms of 
oxygen. This mixture was put into a spacious glass-balloon, 
which was connected with a reversed "Liebig's cooler'' and 
was shaken until the substances began to act upon each other. 
The reaction soon became very intense, the liquid fairly boil- 
ing, and large quantities of carbonic acid being evolved. When 
the reaction had somewhat subsided, the oxydation was com- 
pleted with the aid of a lamp ; but in neither case was all 
the chromic acid reduced. The contents of the balloon were 
then diluted with water and distilled, furnishing a green ofl 
and a few drops of an oily acid ; the water which distilled 
over contained also a grfeat deal of acid. A greenish resinous 
mass remained behind in the balloon, floating on the surface 
of the liquid. 

The green oil, — Immediately after distillation this oil seems 
to hold some acid in solution ; it was, therefore, neutralized 
with soda, washed with water and dried over chlorid of lime. 
In this way about 12 c.c. m. of the oil were obtained from 32 
grms. of diamylene. It has no fixed boiling point, the ther- 
mometer rising from about 128^ to 200^ 0. during its distilla- 
tion. The following are the results of various analyses : 

I. 0*1006 grms., taken from the entire quantity of the oil after 

drying with chlorid of calcium, yielded 0*2643 grms. CO, 
and 0*1206 H,0. 

II. 0-0996 grms., boiling at 140^-160° C, yielded 0*2690 CO, 

and 01236 H^O. 

III. 0*1646 grms., boiling at 160°-180^ C, furnished 0*4552 
grms. CO3 and 0*1974 H,0. • 

IV. 0-2016 grms. boiling at 180°-.200° C, furnisbed 0-5667 
CO,. The determination of the water was lost. 



J. Wah on the oxydaUan of Diamylene. 59 





L 


n. 


Ul. 


IV. 


c, 


70-39 


72-75 


75-41 


75-54 


H, 


13-30 


13-75 


13-32 

0. 


• • • • 

H. 


The formula 


C,H,,0 


requires 


73-68 


12-28 


(( (( 


CeH.eO 


u 


75-00 


12-50 


U (( 


CeH.sO 


it 


76-05 


12-67 


U ii 


CxoHaoO *' 


76-92 


12-82 



It would, consequently, appear most likely to consider this oil 
as a mixture of these various oxyds and as perhaps still con- 
taining diamylene which had not been attacked during the 
process of oxydation. It possesses a yellowish-green color, a 
penetrating odor of camphor and of mint ; its specific grav- 
id is less than that of water ; it does not combine with bisul- 
phite of soda and it is in no way affected by a temperature of 
20® C. It appears to be difficult to dry it completely with 
eUorid of calcium, and sodium cannot be employed because it 
affects the oil chemically. 

Hoping to obtain some farther information concerning the 
constitution of this substance, or, at least, to purify it by oxyd- 
bins the diamylene which it possibly still contained, I treated 
6 ^8. of the oU with 6 gnns of biiromate of potash, 8 grms. 
of concentrated sulphuric acid and 16 of water in a glass bal- 
loon connected with a reversed ' Liebig's cooler/ The course 
of this oxydation resembled exactly that of diamylene itself; 
the formation of acids, both oily and soluble in water, and of a 
resinous substance took place, while about 4 grms. of the oil, 
which still possessing the characteristic smell and color, now 
showed the following composition : 

I. 0-0907 grms. of the substance yielded 0-2536 CO, and 

01104 H,0. 
XL 01098 grms. of the substance yielded 0*3046 CO, and 

0-1435 H,0. 

I. n. 

C, 81-69 81-53 

H, 13-52 13-53 

Tliis composition answers very nearly to the formula C20H40O 
(which would be the oxyd of tetramylene) which requires 81*08 
p. c. C, 13*51 H, and 5-41 0. Still it would seem as if merely 
a farther oxydation of the products intermediate between the 
diamylene and the acids described further on, had taken place 
in this instance, and, consequently, no definite formula can as 
yet be assigned to this oil. 

The acid distillate, — The acid distillate, mentioned above, 
W8L8 neutralized with soda and evaporated to dryness. A con- 
liderable quantity of a salt, part of which proved to be deli- 
[uescent, was obtained in this way. It was decomposed with 
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sulplmric acid and distilled^ fdmishing an oily acid and water 
of a strongly acid reaction. The oily acid was separated ai4 
collected by itself and found to be a colorless syrup whu^ 
shows no sign of crystallization at a temperature of 20° 0, . 
It was exactly neutralized with ammonia and precipitated : 
with nitrate of silver. The precipitate formed a white, cheesji 
voluminous mass, which is almost insoluble in water. Two 
analyses showed tiiat the dry salt contained 40*66 and 40*8S 
p. c. of silver. 

I. 01773 of the salt yielded 0*0721 =40*66 p. c. Ag. 

II. 0*1634 " " " 0*0668=40*88 " " 

This composition would correspond to several salts, and wq 
prefer, therefore, to leave the final decision to further invei* 
tigations. 

The water which distilled with the foregoing acid had a sour 
reaction and the smell pointed to the presence of acetic acid« 
It was several times partially neutralized with nitrate of sil- 
ver, and the salts which crystallized out, were analyzed: 

I. 0*1589 grms. of the dry salt left 01021 = 64*25 p. c. Afc * 

II. 01698 " " " " 0*1086=63*95 " « ' 

III. 0*1232 " « « " 0*0794=64*44 « « ? 

IV. 0*2328 " " " " 01505=64*65 « « "- 

Acetate of silver requires 64*67 p. c. Ag. 

The salt analyzed under I Y had been obtained as follows : 
the liquid was left in contact with the oily acid for several days, 
and shaken with it from time to time in order to dissom ^ 
as much of it as possible ; it was then separated and subjected [ 
to a fractional distillation, which was suspended as soon as oilj is 
acid ceased to distil. The liquid which remained behind ii t 
the retort was neutralized with nitrate of silver while it wai { 
still hot, and on cooling down, a beautiful crystallization of . 
acetate of silver was obtained. The purity of the salt, as dii* 
closed by analysis, proves the absence of any acid intermediatBr 
between acetic acid and the one before described. I must meo^ 
tion yet that the amount of acetic acid formed is very laim 

The tarry substance, — The tarry substance which I nave 
mentioned above as having remained behind in the balloon 
after the distillation of the other products of oxydation, wai 
boiled with dilute sulphuric acid and alcohol, the solution 

})oured off and the chromium precipitated with soda. The so* 
ution was decanted from the precipitate* and evaporated to 

* This precipitate wa3 decomposed with sulphuric acid and a great deal of a 
tany substance was thus obtained floating on the liquid. It is soluble in alcohol 
and ether, but insoluble in water. When the precipitate is boiled with a concen- 
trated solution of pulre potassa, sesquiozjd of chromium is precipitated and a yelp 
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Iryness on the water-bath. A deliquescent salt remained be- 
lind which was decomposed with sulphuric acid and yielded 
la oily acid. This acid is a colorless syrup which does not 
corystauize at 50° 0.; it possesses an agreeable fruit-like odor, 
18 lighter than water, little soluble therein, and seems to have 
the^»rmula -H , 4O3 (perhaps isomeric with oenanthylic acid). 
On account 01 the small quantity at my disposal I could not 
accurately determine its boiling point ; but this seems to lie 
between 215^-225° C. The salts which this acid forms with 
the alkalies are very soluble in water and deliquesce in contact 
with the air. 

The lime salt is very easily soluble in water ; in the dessi- 
cator (over sulphuric acid) it dries up, forming a white, anhy- 
drous, crusty mass, which is not deliquescent. 
\ The silver salt is obtained as a flocculent white precipitate. 
Its composition was ascertained to be as follows : 

I. 0-1471 of the dry salt left 0-0667= 45-34 p. c. Ag. 
n. 0-1078 « " " 00486=44-79 " " ^ 

ni. 0-1727 " " " were subjected to combus- 

tion, furnishing 0-2245 grms. of CO, and 0*1046 H^O. 



Bequiied by the formula O7H 1 3O j. I. 


n. 


lU. 


Q^ 84 


35-44 p. c. 


• « • • 


• • . • 


35-45 


Hxs 13 


6-49 " 


• • • • 


• . • . 


6-71 


Ag 108 


46-57 « 


46-34 


44-79 


• • « • 


Oa 32 


13-59 " 


• • • • 


• . • • 


« a • • 


237 


100-00 





In conclusion, I beg leave to state that want of time and 
material prevented me from extending my experiments far 
enough to speak with greater certainty on many points touched 
upon in this article. Experiments in this direction wiU, how- 
ever, be continued in the Laboratory of Prof. Erlenmeyer 
(Heidelberg), to whom I take this opportunity of expressing 
my heartfelt thanks for the kind interest and valuable advice 
wMch he bestowed upon me during the whole of my investi- 
gation. 

New York, Nov. 18th, 186T. 

lowish oily-looking substance appears which is easily soluble in water. Sulphuric 
tdd decomposes it, and on distillation an oily acid is obtained which seems to be 
Itomologous to the above-mentioned acids. The quantity which I obtamed of it 
was not sufficient for an analysis. These acids appear to me to be identical or 
ieomeric with caprylic acid and its next higher homologues. 
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Art. XI. — Preliminary notice of a remarhahle new gentts of 
Corals J probably typical of a new family^ forwarded for study 
by Prof. J. D. Whitney, from the Silurian rocks of Nevadi 
Territory ; by F. B. Meek. 

Among some fossils sent on for iJHstigation, by Pio£ 
Whitney, the State Geologist of California, from the Silarimi 
rocks of Nevada,* there are a few specimens of a new genm 
of corals, presenting such an extraordinary and interestiiig 
combination of characters, that it is thought desirable to em 
attention to it here.f 

The specimens of this fossil contained in the collection, are 
slender, slightly flexuous, arched or nearly straight, and sub- 
cylindrical, excepting near the lower end, where they taper to 
a point, by which they were probably attached. They may 
have grown in tufts or groups, but all the specimens yet se^ j 
are single, and show no evidences of growing in contact. 

To the unassisted eye, the external surface of these coral- 
lites, with the exception of obscure annular swellings and con- 
strictions of growth, and faintly marked linear septal costai, 
seem to be nearly or quite smooth. When examined under a 
strong lens, however, it is seen to be beautifully punctate ; the 
punctures being minute, of exactly uniform size, and arranged 
with mathematical regularity in quincunx, and so clo^jr 
crowded that the little, divisions between them are scarcely 
equal in breadth to the punctures themselves, and form, as tt 
were, an extremely delicate kind of net work. So remarkable 
is the appearance of this punctured outer wall, that the fint 
question that suggests itself, on examining it under a magni-...: 
fier, is, whether or not it may be merely and exceedingly deli< ; 
cate Polyzoon encrusting the whole surface. A clear exami* 
nation, however, especially in carefully prepared transverse sec* 
tions, show that the punctures actually pass entirely throudli 
the wall, which is very thin, and that they are not due to we 
growth of the Polyzoon, nor to surface ornamentation. 

On grinding away this very thin punctured waU, the septa 
are seen immediately within, to be stout, equal, straight and 
very equidistant, but in grinding a little farther in, they are 
observed to become very regularly waved laterally, exactly UU 
the septa in the foraminiferous genus Fusvlina, So striking 
is this resemblance, that it was not until after ascertaining 

* A notice of the discovery of Silurian rocks at this distant Avestem locality 
has already been published by Prof. Whitney in the Proceedings of the Oalifonili I 
Academy of Sciences. \ 

f Figures and descriptions of this and the other Silurian fossils fjpGm this local* 
ity will be given in the second volume of Prof. Whitney's report on the geology 
of California. 
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rom cross section^ that the fossil has not an involuted struc- 
ure, that I could get rid of the suspicion that it might be a 
lew type of Foraminifera aUied to Fusulinaj instead of an 
ixtraordinary coral. 

By grinding still farther in (to a depth of about 0*06 inch, 
JQL a specimen 0*34 inch in diameter), the lateral waving of the 
lepta already mentioned^ is seen to be there suddenly, and so 
Btrongly marked, that they connect laterally, in such a man- 
ner as to form a kind of complex inner wall between the great 
central cavity and the outer septate zone. This wall, however, ■ 
does not completely isolate the septate outer zone from the 
central cavity, but is perforated by a series of round equal 
canals, very regularly placed one within each of the lateral 
curves of the septa, so that those on the opposite sides of each 
septum alternate with exact regularity, as do those of each 
of the two rows within each interseptal space. These canals 
iave no similarity to the minute punctures of the outer wall, 
being greatly larger and very difterently arranged. They do 
not pass directly through the inner wall, but are directed 
obUquely upward and inward, so that as seen in transverse sec- 
tions of the corallites, they present the appearance of a double 
row of vesicles cut across. 

Both longitudinal and transverse sections show the largo- 
central cavity to be without any traces of septa or columilla. 
From these sections, I was likewise at first led to believe this 
central portion to be also an entirely open cavity or calice, the 
whole length of each corallite, but on sending specimens to 
Prof. Veixill, he called my attention to some obscure appear- 
ances of transverse plates in one of the specimens cut longitu- 
dinally, and requested me to cut others with the view of as- 
certaining whether or not these are plates. A longitudinal 
section of another specimen, however, when carefully pol- 
ished, reveals no traces of proper transverse plates; but when ex- 
amined by the aid of a strong magnifier, it shows the whole inte- 
rior to be occupied by a dense vesicular tissue, the walls of the 
vesicles being of extreme tenuity. This structure is seen in 
the interseptal spaces of the outer zone, as well as in the cen- 
tral cavity within. 

In regard to the afiinities of so remarkable a type, it seems 
flcarcely safe to express an opinion without a better series of 
specimens for study. Some of its internal characters, as sug- 
gested by Pro£ Verrill, would seem to indicate remote affinities 
to the CyathophylUdce ; but its peculiar perforated outer wall 
would, on the other hand, appear to remove it from the pri- 
mary division of corals including that family. 
I am therefore led to believe it a new genus, and most prob- 
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ably typical of a new family, in which opinion Prof. VerriU 
concurs with me. For this genus I would propose the name 
EihmophyUum, I 

Among the specimens in the collection under ezaminatioQ, ; 
there are apparently two species of this fossiL That consid- \ 
ered the type of the genus is larger and more robust than iha i 
other, and more conical in form, especially near its smaller end. \ 
None of the specimens seen are quite perfect at the larger ex- ] 
tremity. One measures 0*37 inch at its imperfect larger end, 
and seems to have been 2^ to 3 inches in len^h. In thb 
there are sixty septa, while its outer septate zone is 0*07 inchei * 
wide. Another ^ent, however, m^ures 1-20 inch in di. 
ameter at the larger end, and was probably 5 to 6 inches oa 
more in length, with 112 septa at the larger end. This large 
fragment shows that the septate outer zone does not increase i 
in thickness or breadth in proportion with the size of the I 
corallites, since it is only 0*15 inch broad in this specimen, the I 
increase in thickness of this coraUite being made up by the in- 
creased size of the non-septate interior. For this larger %^ 
cies I would propose the name Ethmophyllum Whitneyij h 
honor of Prof. J. D. Whitney, to whom I am indebted for Hi i 
use oi the specimens. 

Of the other species I have seen but a single specimen, which 
is imperfect at both extremities, about 2*15 inches in lengtiL 
and only about 0*20 inches in diameter at the larger end, ana | 
0*15 at the smaller, with some 24 to 28 septa. In addition to 
its much more slender form, it differs from the other spedei 
in having its septa so strongly waved laterally, as almost to 
divide the interseptal spaces into cells, nearly to the outer walL 
For this, if it should prove to be a distinct species, I would 
propose the name EihmophyUum gracUe, ' 

The specimens were all obtained at Silver Peak, Nevad% 
and were discovered by Mr. Clayton. 



Art. XII. — Note on the shell structure and family affinities (if 
the genus Aviculopecten; by F. B. Meek. 

In several former publications, I have alluded to the anal- 
ogy, in some of their characters, between the genera Avicul(h 
pecten and Pterinea; particularly in the nature of their broad, 
furrowed cardinal plate or area, without any well defined carti- 
lage pit. After examining the shell structure of several spe- 
cies of Aviculopecten, sometime since, without being able to 
detect any traces of the peculiar prismatic outer layer, so char- 
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icteristic of the various genera of the AvicuUdcBy I was led 
to regard this group as most probably belonging to the Pec- 
Hnidce and as noldmg in it a somewhat parallel position to that 
of Pterinea in the Aviculidce, 

Some examinations, however, that I have recently had an 
opportunity to make, of the structure of several species of 
Aviculopecten apparently in a good state of preservation, col- 
lected by the Nebraska survey under the direction of Dr. Hay- 
den, seem to show that these shells have (when well preserved) 
an outer prismatic layer of shell as in the Aviculidcey and not 
the structure of the Pectinidce. 

The little experience I have had in making such examina- 
tions of the structure of fossil shells, has led me to the conclu- 
gion, that negative evidence should be received with great cau- 
tion in such cases, since these shells very often have the struc- 
iore entirely obliterated during the process of fossilization. In 
addition to this, it is probable that they are liable to have the 
very thin outer prismatic layer entirely exfoliated, so as te 
leave the sur&ce markings telerably well defined on the lamin- 
ated portion just within, which is then very apt te be mistaken 
for the original surface of the shell. Those I have just exam- 
ined, with one exception, appear to consist entirely of the thin 
outer layer, the laminated mner portion having beien doubtless 
dissolved away after the shells were embedded in the matrix. 
They consist of the following species, and show what I am led 
to regard as a prismatic structure very clearly, viz., Pecten neg- 
Udm and P. Sawni Geinitz; both of which have all the external 
characters at least, of the eenus Aviculopectenj and of course 
are not true Pectens; also Aviculopecten Coooanus M. & W. and 
i. occidentalis Shumard, the latter being well known to have 
the flat striated cardinal plate and internal characters, as well 
as all the other peculiarities of the typical Aviculopectens. The 
others are as yet only known to me from what is believed to be 
the outer layer alone, which is too thin and fragile to bear pol- 
ishing, but when a fragment is careftdly cleaned with a camel 
hair pencil, and examined under the microscope, by transmitted 
light, the structure alluded to can generally be seen with little 
difficulty, without any farther preparation. In these, I have not 
seen the flattened cardinal plate of the genus, but its absence 
is doubtless due to the fact that it was mainly or entirely com- 
posed of the wanting inner laminated portion of the shell.** 

* The only source of doubt in regard to the structure mentioned being really that 
of an outer prismatic layer, is, that the same has also been seen in the only remain- 
ing portion of Lima retifera Shumard, from the same bed. This shell is also yery 
tbm^ and the portion mentioned has all the appearances of being the outer layer. 
In Juima^ Dr. Carpenter found the otUer layer to be laminated, and the inner to be 
perforated with tubulL The question is, whether the structure I have seen is or- 
g;anic, or minutely crystalline. 

Am. Jouk. Box.— fiBOOHD Suxas, Vol. XLV, Ka 188.-Jav., 166& 
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Art. XIII. — Correspondence of Prof. Jebomb Nickles, dakd 

Nancy, France, Oct. 22, 1867. 

On some new Fluorids. — ^While examining Bome time since 
the haloid compounds corresponding to the oxyds of a higher 
order, I made* the discovery that the periodids are less staUe 
than the perbromids, which in turn are less so than the con!»* 
ponding compounds of chlorine or the perchlorids. These Ludi 
are the most stable, so much so in fact, that some of them do 
not act upon gold, while the corresponding compounds of bro- 
mine and iodine dissolve this metal with varying fitcllitf. 
From this fact the stability of these compounds may be con- 
cluded to stand in inverse ratio to the weight of the equivalent 
of the halogen which they contain. Another conclusion seexM 
to be derived from these researches, that a tendency to deport 
from the character of a neutral body and act the part oi an 
acid is developed along with the stability ; this is one of tlie 
results from my researches on the perchlorid of lead. Fluoriui 
having a lower equivalent than chlorine, I have endeavored 
by way of control to obtaih certain of its combinations whiioh 
correspond to chlorids or bromids already recognized and 
studied. The following will show that these new componndi 
all act like acids. Take for example iron. Sesqui-iodid.of 
iron,f Fe^I^, has so little stability that it decomposes sponta- 
neously, giving out iodine; and it constitutes, therefore, a 
good solvent for gold4 Bromid of iron, Fe^Br', has mndi 
more stability and Fe^Ol' does not decompose when heated, 
and will even form double salts, (for example, 2KCl-f Fe^Ol* 
+2H0, of Fritsche. Now I have found that the sesquifluorid 
of iron is still better fitted to form saline combinations, or ^ 
fluo-salts, as they are called by Berzelius, who made known a "] 
compound, SKF+Fe^F^, and another 2KF+Fe3F3. I have 1 
obtained analogous compounds, both with sodium and ammo- =1^ 
nium, and with such alkaloids as quinine and brucine. These ^ 
double salts are more or less soluble in water; at the boiling*^ 
temperature they decompose, leaving yellow ferruginous flakes. : 
With acetate of lead they give a white precipitate whi<ch be- j 
comes yellow on heating; on the contrary, the white cloud caused ^ 
by the nitrate of lead does not become yellow, but dissolvee 
under the influence of heat. Nitrate of bismuth has no effiwst 
in the cold, but on heating gives a white precipitate. Fenro- 
cyanid of potassium throws down a blue precipitate, but ihe 
sulpho-cyanid of potassium has no action, at least not until 
the acid Fe^FP is displaced by treating its combination with J 

* This Jour., U, Yol xliii, p. 94. f lb., voLxli, p. 108. J lb., vol. 'rlnl^ p. H. 
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BJcohol charged with fluo-siUcic gas ; in this case, the red color 
b obtained which characterizes sulpho-cyanid of iron. How- 
ever, this red color disappears in the presence of an alkaline 
fluorid; there is formed a white cloud composed of one of the 
before mentioned fluo-salts, and the liquid contains an alka- 
line sulphocyanid. Acetate of iron is equally discolored under 
these circumstances. On operating with fluorid of potassium 
and concentrated solutions, all the iron is precipitated in the 
condition of fluo-salt; with liquids more dilute, a little iron 
always remains in solution. 

Prussian blue is equally decomposed by the fluorid of po- 
tassium, provided a boiling temperature is used. An excess 
of fluorid of potassium also opposes its formation. Tannin 
also does not precipitate ferric-salts in the presence of alkaline 
fluoride ; and fluorid of potassium destroys the black color 
produced by it. This enables us to distinguish ink prepared 
with nutgalls from that made with aniline colors, or with 
indigo-carmine. Tannin does not act on sesqui-fluoferrate of 
potassium, but it precipitates the corresponding ammonium 
salt. I may add that the precipitate formed by the yellow 
TOTUSsiate is not only blue, but it has a very decided violet tinge. 
This action may be utilized in the making of colors. 

In view of the facility with which ferricum separates from 
all its combinations, when it finds itself in the presence of an 
alkaline fluorid, it is necessary to admit that the sesquifluorid 
of iron is a decided acid, a fact which is confirmed, moreover, 
by its readiness to form saline combinations, with the fluo- 
hydrates of the organic bases. What I have just said of iron 
is equally true of manganese. I have obtained compounds 
having for their formulas KFMnF«, KFMnFO, 2KFMn«F^0, 
NH*FMnFO, and in which the fluorid of manganese evidently 
plays the part of an acid. I shall speak of it m greater detail 
at another time, only observing now that the perfluorid of man- 
ganese seems destined to solve the problem of fluorine, by put- 
ting into the hands of chemists a simple and expeditious pro- 
cess for its isolation. 

On the pretended diffusion of copper in nature. — The pres- 
ence of copper has been noticed in many substances since the 
time (1818) when Bucholz discovered it in the ashes of plants. 
When, in 1844, Walchner found copper in muddy deposits from 
mineral springs, it was not long belbre it was detected in small 
quantities in the waters themselves. Very recently, a chemist 
has found it in repeated trials in the mineral waters of Bour- 
bonne, Balame, etc.,* while another has discovered this metal 
everywhere and in all mineral and organic substances in which 

• Jour. Phann., IV, iy, 22. 
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he has looked for it. The process which has led to this wondou 
fill result offers nothing new. Let it be added, however, UmI 
the author referred to worked with reagents, the purity of \ri^ 
he had carefully tested and found to be free from copper, ^nui 
evaporations and calcinations were performed in a platiniml 
dish with a Bunsen's burner.* Impressed with this wonderiU 
dilHusion of a metal which is found everywhere save in the t^ 
agents employed for finding it, I could not help recalling the: 
process used formerly for the detection of fluorine,f and I 
was led to a like conclusion as regards the diffusion of cop- 
per. In a word, it appeared to me that there was some souroe 
of error, and if it was not in the reagents, it must be found ia 
the apparatus, especially the apparatus used for the indneci^ j 
tion. "In fact, the Bunsen burners are generally of coppflr.i 
This metal is said to be volatile when heated in a current tf f 
gas. Besides, when such a burner is lighted, the flame is ofittf 
seen colored blue by the copper which is volatilized,'' 

These remarks in my Itevue des travaux de Chimie,% are fboih 
ded on facts long since known and utilized in my laboratotj, 
and which experiments upon artificial light, with which I haie 
been occupied, brought to my attention. They have just beoi 
confirmed by Lossen,§ who has found that in fact Bunseifi 
burner is the true source of the copper that has been discor- 
ered in many of the residues from incinerations ; for in ezpei^ 
imenting with a large number of organic substances, Lossen 
has, in met, obtained either some or no copper according m 
he made his incinerations with a copper, or a glass burner (or 
one free from copper). Now that this cause of error is found out, 1 
many results are explained that appeared strange when thw 2 
were announced. Of this kind is tne ^ain of copper whidbi " 
Gahn obtained, on reducing to ashes, before the blowpipe, a 
piece of paper. The fact of normal copper, that is to say, 
copper in the blood, may be admitted, if the presence of cop- - 
per in mineral waters is established. But it is necessary to re- 
ceive with reserve the assertions with regard to copper- 
mineral waters, inasmuch as the analysts were not aware 
the source of error here mentioned. 

Magnetic phantoms, — In my work on Electro-magnets, I i 
have stated a process enabling us to fix and preserve the fig- 
ures which magnets produce \men iron filings are subjected to 
them. These figures are known in France by the name of 
phantoms, a name given them by the physicist Haldat, ef 
Nancy. To fix them, the phantoms are developed upon a sheet 
of paper covered over with wax or stearine, then, a little dk- 

* Jour, prakt. Chem., xov, 368. 4 This Jour., 11, xxi, 396. 

X Jour, de Pharm. et de Oh., IV, ii, 412. § Jour, de Pharm. et de Ch., lY, iy, SI. 
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tence above, something is placed sufficiently hot (a cover of a 
cmcible for instance) to melt the wax or fatty substance. 
iJhis last, when made liquid, rises by capillarity between the 
crains of the filings, and if the substance is then removed the 
mtty matter solidifies, sticking together all the metallic parti- 
cles. These plates can be kept in a frame and under a pane of 
gjbiss, where they will not be rubbed. They can also be super- 
posed upon one another without injury. 

To preserve these curves better, the following process has 
just been contrived, which gives very good results. The au- 
thor of it is Stanislas Meunier, assistant naturalist at the Mu- 
seum. The papers on which the phantoms are to be devel- 
oped is first impregnated with ferrocyanid of potassium. It 
k then dried and placed above the magnet used in the experi- 
ment. The phantom is then developed as before, except that 
in place of iron filings, magnetic iron sand is employed, a fine 
vanety of which comes fi-om Norway. Over the phantom thus 
developed, is passed for a very short time (a few seconds) a 
small quantity of chlorhydric gas, which is received firom the 
upper part of an inverted tunnel, placed above the phantom. 
As soon as the chlorhydric gas has acted, the iron sand is re- 
moved, and the sheet of paper is washed in a large quantity 
of water. It is then seen that each grain of magnetite has 
produced a small blue circle on a clear blue ground ; and the 
points toffether give all the details of the phantom in conse- 
quence of the blue compound developed by the decomposition 
of the yellow prussiate. The plate thus obtained is very strong; 
once dry it can be placed in a book and preserved indefinitely. 
It might be thought that iron filings would be better for this 
process. But Mr. Meunier has found that magnetite is really 

rferable, since it is not attacked by chlorhydric gas ; metal- 
iron gives chlorid of iron, which soils the proof and can be 
Temoved only by many washings. Magnetite, on the contrary, 
k fi"ee from this objection ; it serves to condense the chlorhy- 
dric gas through a Kind of capillary action, and to accumulate 
it around the points where magnetic attraction has accumula- 
ted the most of the iron sand. 

For a long time the magnetic phantom was only an object 
of curiosity. But since the applications of electro-magnetism 
have become numerous, these phantoms have been found to be 
very useful. We learn from them, whether the poles of a mag- 
net are, or have been, isonomal or antinomal, isodynamic or 
heterodynamic, with "points consequents" or not, bifurcate, 
trifurcate, tubular, circular, etc.** 

* ThiB Jour., II, zxz, 413. 
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On the presence of the vapor of water in certain stars. — hk^ 
tlie course of his researches on the spectrum of the vapor ot. 
water^ Janssen thinks he has noticed its presence in serenlt 
of the stars, among them, Antares, the spectrum of whid|. 
presents very plainly the lines and bands of the vapor of water.) ^ 
These lines are black, very broad, and have the characteristie 
position. Janssen has taken into account the error pro*. 
ceeding from the moisture of the air. On the heights of Mi 
Etna the air was very dry. The stations where he has made 
trials are, Etna, Palermo and Marseilles. Janssen has observed- 
evidence of the presence of the vapor of water also in, the at- 
mosphere of Mars and Saturn. 

On the transparency of the air. — The inhabitants of valleys . 
know that one of the surest signs of rain is the clearness of J 
outline and blue color of the distant mountains. It indicate! / 
great dampness in the air. But it may be asked, how does it ' 
happen that this dampness aids the transmission of light, whih- 
it hinders that of radiating heat, as Tyndall has shown. Thii 
question, raised by de Saussure, has again been theoretically 
solved by Col. Jackson. According to him, the watery vapor, 
dissolves the impurities which are mingled with the air, and 
thus renders it very transparent. Entering into these ideasL 
and recalling the large proportion of atmospheric dust of all 
kinds which later works have made known to exist, De La 
Kive has concluded that not only does the atmospheric dust 
become transparent on absorbing the watery vaj>or, but that 
further, the water absorbed renders the dust heavier and makes 
it fall to the ground. De LaEive also admits that if the preft- 
ence of watery vapor renders the air transparent when it con- 
tains dust or organic particles, its presence is no longer neces- 
sary for this end in the absence of dust. This explains why 
in winter, mountains appear so clearly at a distance, even whea 
the air is very dry; why the air is so clear over plains of snow, 
and why it is always the same on the Peak of Teneriflfe in con- 
sequence of the east wind. In the warm season, and in the 
months when organic life has the greatest activity, the air is 
most charged with this kind of dry vapor, which in caha 
weather diminishes in so wonderful a manner the visibility of 
distant olqects. Of the .various kinds of dust, only those which 
are soluble in water, for example, common salt, according to 
Bunsen, are always in the air, even in regions remote from the 
coasts. These are the kinds of dust which contribute to the 
fertilization of the soil : a chemist, Barral, has even found 
phosphates. 

According to a meteorologist. Marshal Vaillant, atmospheric 
refraction has very much to do with these phenomena. In the 
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liot seasons, the air is warmed by contact with the soil, expands 
and changes its density and refracting power, effects which do 
not happen when the air is cold. These considerations have 
iodaced De LaRive to include the transparency of the atmos- 
phere in the list of meteorological elements, to be regularly 
^ observed in order to establish the precise relations which exist 
I between this particular element and all others, such as the 
pressure, temperature, moisture, the hour of day, and epoch 
of the year; a kind of observation of interest not only to sci- 
60ce, properly so-called, but also perhaps to medicine. With 
fte aid of Mr, Thury, De LaKive has had constructed a pho- 
tometer designed to measure the variations in the transpa- 
rency of the air at different seasons. It was made by t|ie 
instmment makers of Greneva, and has already been for some 
[ time in use. 

Physiological effect caused by the vapor of mercury. — We 
learn from Faraday that mercury is volatile at the freezing 
t^nperature in a confined atmosphere. The chemists of Hol- 
lana have observed that an atmosphere becomes destructive to 
plan^ if it contains vapor of mercury. The same chemists 
have recognized that sulphur constitutes a sure antidote in this 
case. On repeating and confirming these experiments, Bous- 
aingault found that the neutralizing effects of the sulphur lay in 
the formation of sulphuret of mercury. The plants sensitive 
to mercury resist its action and continue to flourish, if their 
leaves have just been sprinkled with sulphur. In this case the 
sulphur at the end of a month takes a dull grayish appearance, 
due to the sulphuret produced. Sulphur is doubtless a little 
volatile at the ordinary temperature, and the tension of its va- 
por is not appreciable; but the results obtained show that the 
tension is not nul; and as the densities of the two vapors are 
nearly the same, and as the equivalent of mercury is nearly 
six times that of sulphur, it is evident that one volume of sul- 
phur is enough for nearly six volumes of vapor of mercury. In 
an atmosphere where there is vapor of mercury, the sulphur in 
i fra^ents acts like flowers of sulphur. It becomes covered 
! with grayish spots; then after eight or ten days, the surface 
' takes the appearance of iron; it is covered over with sulphuret 
of mercury, very adherent, not soiling the fingers, and not 
easily rubbed off. Boussingault has been able by this means, 
to give a metallic look to objects cast in sulphur. Observing 
the vegetable cell languishing in an atmosphere containing tra- 
ces of vapor of mercury, and on the other hand, seeing the sul- 
phur in a still less quantity dissipating the unhealthfulness 
caused by the mercury, Boussingult asked himself whether 
something similar did not take place in the ethereal ocean. ^'If 
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the poisonous agent, of which the air is the vehicle, is a metal 
like mercury or some deleterious gases, such as the miasmt 
which emanates from marshes, may we not regard as purifying 
agents, the sulphur, iodine, ozone, whose presence at tim^ in 
the atmosphere cannot be questioned/'* 

Acclimatization of the Ostrich. — ^We have spoken sevenl 
times of the attempt made by the society of acclimatization, 
at different points on the globe, to propagate the ostrich, the 
feathers of which are so much sought for in commerce. The 
park for acclimatization at Grenoble has reared several ostriches. 
But a disease has appeared among them, which has made it 
necessary to kill quite a number of them. Their legs became 
weak and unable to support them. Evidently the conditions 
necessary for the life of the animal, which require much air 
and liberty, have not yet been realized. The feathers of ih« 
killed ostriches have always been very readily received by com- 
merce, and their flesh is good eating. At the Cape of Good 
Hope, the acclimatization of the ostrich gives very good resnlk 
but the feathers are worth about 20 per cent less than those of 
the wild ostrich. | 

At Madrid the trials are very encouraging. At the park of ■ 
Retiro and of Casa del Campo, where there are sandy hilh, | 
brooks, trees and pastures, already several generations of oe- - 
triches have been grown. But there, as at Grenoble, the os- 
triches often break their limbs from the weakness of the bones; 
and the eggs of the birds are also very fragile. It has been le- 
marked that ostrich feathers are of the greater value where 
there are less woods and thorns in the places where these birds 
live. It is on this account that the ostriches of the Cape for- 
nish feathers of medium quality, for they are torn off by the 
thick woods of the region. The farther we go toward the north 
in the desert and the dry and barren country, the better are tibe 
ostrich feathers. 

On fossil man, — Sir Charles Lyell in his work " On the an- 
tiquity of man proved by Geology,'' in chap, xv, mentions only 
two (fiscoveries of human remains in the Alpine diluvium or 
Post-pliocene, so abundant in the valley of the Rhine, and espe- 
cially at Alsace, in the two districts of the Haut-JRhin and fio*- 
Bhin. The first is that of a portion of a human skeleton fomid 
in 1823, by Bou^, near the village of Lahr, on the right bank of 
the Rhine. The bed containing these bones was the alpine di- 
luvium in question (the loess). This diluvium was in an entirely 
undisturbed state, and presented its characteristic fossil i^ells. 
The historv of this discovery is known. Cuvier, to whom they 
were submitted, on recognizing that they were human remains, 

* Journal de Phann. et de Chimiei Sept. 186t. 
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eaqpresBed the opinion that thej were from a modem cemetery. 
Tms rich collection was consequently neglected and is now 
lost. 

The second was that of a lower jaw-bone with its teeth, 
found near Maestricht, on the right bank of the Meuse, while 
sioking a canal. The cut traversed a terrace of gravel covered 
by loess to a depth of 18 meters, 6 of which were in the loess 
and 12 below it, in the stratified gravel. In the chasm, great 
i&ambers of bones of elephants, oxen, deer and other mammals, 
were found. The human jaw bone, which is preserved in the 
museum of the University of Leyden, was obtained at a depth 
of 5*7 meters, at the contact of the loess and the gravel in an 
andisturbed bed of sandy clay resting on the gravd. 

In the loess of Alsace there have been found, at several 
localities, fossil bones of animals in large numbers. A natu- 
ralist of Colmer, Dr. Faudel, has just found near this village, 
and in the undisturbed loess, a frontal and a right parietal 
belonging to the same skuU. The spot was in the loess, at the 
bottom of a trench of five meters. The deposit had there the 
usual appearance, being undisturbed ^nd in place, without any 
trace of cracks, or of infiltrations derived from above, and pre- 
served its homogeneity perfect, quite to the superficial vegetable 
layer firom which it was distinctly separated. A large quan- 
tity of bones of deer, cattle, elephants {Elephaa primigenius) 
and bison were obtained. As to the human skulls, the super- 
ciliary regions were quite prominent; the depression between the 
frontal bones and the superciliary prominence was strongly pro- 
nounced, and the frontal sinuses very large. This prominence 
of the superciliary arches makes the forehead appear more de- 
pressed than it actually is; the facial angle could not be meas- 
ured; Dr. Faudel estimated it at about 75°. On uniting the 
two bones, the general form of the skull appeared to be pro- 
longed from before backward, a little depressed laterally, and 
related to the dolichocephalous type. It may be remarked that 
a part of these characters have been observed also in the skulls 
of the cavern d'Engis near Liege, of Neanderthal, near Dussel- 
dorf, and in one of the crania of the mounds of Bozzeby in 
Denmark; and all of them in a skull found in the diluvian 
sand of Ingelheim and presented to the session of German 
Naturalists at Giessen in 1864. These fragments of fossil man 
have been deposited by Dr. Faudel in the museum of Colmar, 
where many naturalists have examined them. 

Universal Exposition of 1867. — Among the novelties that 
may be seen at the Exposition, are those which relate to prim- 
ary education. Eeports were called for by the minister oi pub- 
lic instruction, Mr. Duruy, not only from the primary schools 
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of France, but also from those of other nations. The objecti 
exhibited are of the following kinds: 

1st. Specimens of work by the pupils of the primary 8chool8|- 
(penmanship, calculation.) 

2d. Plans for the building of school houses. 

3d. Drawing by pupils of the primary schools. ^ 

4th. Books, apparatus and methods of instruction; genetal 
pedagogy; plans for lectures; methods of reading; of writing; 
of instruction in arithmetic, history, and geography; and 
struction in singing. 

5th. Instruction in agriculture and horticulture. 

6th. Instruction in Natural History. 

7th. Needle work of the girls' school. 

8th. Arrangement and furniture of salles d'asUe. 

9th. School libraries. 

10th. Gymnastics. 

A commission chosen from among the most competent men 
was charged to classify and examine all the objects. The re- 
ports made on this occasion have been printed by the order of 
the Minister, and form an octavo volume, which is not on 5 
sale, but is distributed by the Ministry of public instruction. ' 
The work concludes with plates, giving plans for the constmo- 
tion of school houses, including model plans which have been 
considered the most appropriate for the end proposed. There 
are also the ]plans presented by other nations. Finally, there 
is an interesting report on the protection afforded to children 
employed in industrial or agricultural work. The Industrial 
Society of Mulhouse has undertaken this protection on a large 
scale, and without government intervention. It serves to in- 
cite the other industrial villages to similar provisions for the 
working classes. 

Another part of this Exposition relates to the publication of 
maps in rehef of the various chains of mountains in France. 
They have been made with the greatest possible care, and 
after a new plan, by Mr. Bardin, Chief of the geographical 
works at the Polytechnic School. Mr. Bardin has called his 
work, Topographie enseigneepar des plana^elief et des d^sin. 
The works and numerous reliefs are exhibited at the Invalides, 
in the Vauban hall. They will remain there on exhibition dur- 
ing all next year. 

Banquet of Chemists. — On April 22d, while the Universal / 
Exposition was in progress, the French chemists offered to 
the learned strangers a fraternal Banquet. More than 300 per- 
sons took part there. Although the fete is called " Banquet 
of Chemists," there were also present physicists, mineralogists, 
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tad geologists. The meeting was presided over by the two 

rces of chemistry^ Dumas and Liebig. Toasts were offered 
Dumas, Liebig, Balard, and Hoffmann. The presiding 
officer read a letter written by Chevreul, honorary president, as 
D(n/en d'age of living chemists, bom August 21, 1786, and 
professor of chemistry since 1809. 

Notwithstanding the difficulty of arranging such a Universal 
'Exposition, because of the great number of exhibitors, the 
> Germans wish to take their turn, and five years hence there 
may be a universal exposition at Berlin. The present one at 
Paris covers all the Cnamps de Mars, an extent of about 112 
acres. It is calculated that, as a consequence of the progress 
of the industrial arts, it would require, five years hence, 150 
acres. Berlin has not 150 acres of land, any more than Paris, 
or London ; and it is possible that it will be necessary to re- 
strict the number of departments, instead of admitting all 
as heretofore. 

Bibliography. — Traite d'algibre oL V usage des Candidats. 
Qux ecoles du gouvernment; by H. Laurent, teacher of analy- 
OB at the Polytechnic School. One vol. 8vo, 1867. Paris, 
(Ghiuthier-Villars). — We have tdready announced some of 
he works of BL Laurent, son of the Chemist, Auguste Lau- 
rent He promises to do for mathematics, what his father did 
for chemistry. More fortunate than the latter, he obtains at 
least justice among his cotemporaries. His labors in the de- 
partment of mathematical analysis have earned him the posi- 
tion, which he holds in the polytechnic school.* While de- 
veloping in his work the programme of study required to en- 
ter the military school, he has also introduced new views, and 
made an entirely original work, which wiU be followed with 
profit both by the scholar and teacher. The work is from the 
press of Quuthier-Villars, successor of Bach^lier, who has no 
rival in France in the printing of mathematical works. 

Memens d* Electro-chimie appliquee aux sciences naturelles 
ti aux arts; by M. Becquerel. 2d edit., 1 vol. 8vo, 628 pages. 
—The first three books in this volume treat of the production 
of electricity. Then comes electro-chemistry, properly so 
called, then " les actions lentes," through which the author 
has realized such interesting discoveries. The work ends with 
some of the applications of electricity, and especially the elec- 
tro-chemical treatment of ores, and methods of protecting 
metals firom the corrosive action of sea water. In spite of his 
79 years, the illustrious inventor of the constant battery is 
always at his laboratory at the Museum, and adds each day a 

* This Joum., II, xvi, 103. 
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new result to his favorite science of electro-chemiBtry. to 
which he has rendered so great services. 

Review of Geology for the year 1864 and 1865 ; bv A. 
Dblesse and de Lapparbnt. 1 vol. 8vo, 279 pages. — This in- 
teresting publication appears now for the fourth time. By the 
care which the authors use to join the facts which they bring j 
forward to those which have been presented in the preceding j 
volumes, they have been able to make this series a history rf t 
the progress of geology since 1860. The work is divided mto r 
four parts ; 1st, Preliminaries ; 2d, Bocks ; 3d, Bock forma* 
tions; 4th, Descriptive Greology. The rocks have been espe- 
cially treated of by Delesse, whose valuable works on the sub- 
ject are well known; de Lapparent has had charge of the form- : 
ations ; and the other parts have been prepared by the two an^ 
thors in common. 

Lea Lois honomiques par A. de Mbtz-Noblat. 1 vol. 8vo. 
739 pp. — This volume is a r&um^ of the course of political 
economy which the author presented in 1865 and 1866, at Hie 
University of Nancy. Little cared for by despotical govern- t; 
ments. political economy is a science quite new among the '■'■ 
Frencn. It is very little taught in France, and it is only two 
years since a chair of Political Economy was first established in 
the Faculty of the Law School at Paris. A. de Metz-Noblat has 
founded the department at Nancy, and pursues it there wilb 
great success. The beautiful volume of which we give acconnt, 
introduces the reader in a very complete maimer, to the science 
as established by Sully, Colbert, Vauban, Adam Smith, Mal- 
thus, Turgot, Oondillac, Oondorcet, J. B. Say, Bicardo, Mao- 
CuUoch, and other celebrated names. 

La Science et lea Savanta en 1866, par Victor Meunies. 
3d year, 1867. — The author exhibits here the same spirit aiuh.,, 
nerve as in the preceding volume, (this Jour., vol. xli, p. 110). ' 
The principal subjects are Heteroffeny; Ante-historic times; 
fabrication of diamonds; aerial navigation; the whole enriched 
with curious biographical facts for any who are interested in - 
the scientific movement of our times, and the men who culti- ": 
vate the sciences. Some months since, also, Victor Meunier - 
became publisher in chief of the Cosmos. He impresses his -ii 
energy on this periodical. At this moment, he is exposing ! 
the abuses which have crept into the French scientific organ- | 
ization — abuses which, in fact, are inherent in all human ■ 
works. 
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Art. XIV. — A new Meteoric Iron from Mexico; by J. Law- 

BENOE Smith^ Louisville^ Ky. 

A FBAGMEKT of this meteoric mass was placed in my hands 
ly Dr. Joseph Leidy, of Philadelphia, with the following state- 
ment of its history : — " Sometime ago, the American Plulosph- 
ical Society deposited its natural historical collection with the 
Kcaidemj of Natural Sciences. In the collection of minerals 
there was a special lot of Mexican minerals presented by Mr. 
Poinsett, who was at one time U. S. Minister to Mexico. The 
minerals consisted of rich silver ores, &c., among them this 

Secimen of meteoric iron, which was labelled ' native silver, 
exico.' It appeared to be an entire meteorite, exhibiting no 
where a cut or broken surface ; one end, however, was much 
crushed, as if the specimen had been used for a hammer. The 
present weight of the specimen is 3,600 grains; it is two inches 
long, one and a half wide, aud one and a half high in the 
ini£lle, and slopes irregularly toward each end. The face 
from which the piece sent was cut is hexagonal, and exhibits 
a partial crystaUine arrangement without development by an 
acid." 

Its structure is highly crystalline, and on the cut face of the 
piece I have, the laminsB of the crystals are over yV of an inch 
Mck and cross each other at the usual angle. The Widmann- 
stattian figures are very strongly developed by acid. Its sp. 
grav. is 7'72, and its composition shows the usual constituents 
in the following proportions : 

Iron, 91-103 

Nickel, 7-557 

Cobalt, -763 

Phosphorus, -020 

Sulphur, - trace 

Copper, trace 

Although* this specimen is spoken of as being a complete 
meteorite, it not unfrequently happens that fragments of larger 
masses of meteoric iron of a very highly crystalline structure, 
which have been detached for some time, present the appear- 
ance of being complete masses. It is possible that this iron may 
be a portion of the large mass recently sent to France from 
Mexico by Gkn. Bazaine. 
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Abt. XV. — Shooting Stars on the morning of Novemher 14M 

1867. 

On the morning of the 14th of November, the periodic me- 
teors were witnessed throughout the whole of the W estem Con« 
tinent. The following accounts give the character and extenl 
of the display. By previous arrangement, the hours from lOj* 
p. M., to 2'' A. M., were designated for concerted observations for 
parallax. It was thought that the meteors would be less nume- 
rous then than later, and hence more easily identified, and that 
conformable meteors would be seen at more stations, since 
their paths would be more nearly horizontal and longer. The 
publication of these observations for parallax is postponed 
until they can be compared and reduced. 

The air was clear, in most places, though floating clouds 
concealed some of the meteors. The moon was but two days 
past the full, and hence the numbers seen, and the brilliancy of 
the exhibition, were very greatly diminished. 

1. At New Haven. — ^At New Haven there were two parties, 
one upon the roof of Sheffield Hall, composed of Prof. Lyman, 
Prof. Whitney, Dr. Wright, and several assistants ; and ihc 
other composed of students of the College, under the direction 
of the writer, and located upon the tower of Graduates' Hal 
The first party gave exclusive attention to observations for par- 
allax, the second counted the numbers visible, although some 
paths were charted by Mr. 0. M. Harger, and the places of some 
others indicated with more or less precision. 

Upon the tower of Graduates' Hall during the first part ol 
the night, that is, from twenty-eight minutes past nine until 
one o'clock, we had about five observers counting. Each of 
them had assigned to him a quarter of the heavens to which 
he was to look. The counting was aloud to avoid duplication 
The following was the result for the several quarter hours: 
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The total number seen in 3^ 32™ was 47. * Soon after mid- 
night a dense cloud arose in the west, and before the close of 
the hour, it had nearly covered the sky. 

At one o'clock a new party of observers replaced the former 
one, and from this time until five o'clock we had about fifteen 
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bservers. The first quarter hour was therefore somewhat in- 
ermpted by the change of watch, but the clouds were even a 
;reater hindrance. The following were the numbers counted 
n successive quarter hours: 

1^ 15™ 1 meteors ; sky about f covered. 

30- 12 " " 

45 12 " « 

2 30 " " 
15 40 " « 
80 41 « « 
45 45 " « 

3 23 " " 
15 38 " " 
30 82 " " 
45 145 « « 

4 242 « " 
15 302 " « 
27i 462 " " 

At four o'clock we were frequently losing meteors in our 
;ount in consequence of two or more appearing at the same 
instant in different quarters of the heavens. The errors from 
lihis cause increased until at 4^ 27i°» it was evident that our 
results would not be comparable with those obtained elsewhere, 
aor would they furnish a reliable measure of the intensity of 
tiie display. We therefore ceased counting in concert. 

At 4** 30™ one person counted 21 in one minute. 

At 4** 32«> the whole company counted silently for one min- 
ute. They gave severally the following numbers of meteors 
seen ; viz., 32, 64, 31, 24, 56, 34, 90, 48, 37, 38, 32, 25. Aver- 
age ^'6. 

At 4*> 34™, in another minute the results were, 52, 45, 29, 

, 80, 42, 37, 56, 24, 42, 58, 52, 38, 36 ; average 43;8. 

At 4*> 40™ they counted aloud, all together, 60 in a minute. 

At 4*» 43™ they counted silently with the following results 
for the several persons : 32, 34, 25, 30, 15, 17, 16, 20, 15, 25, 
44, 27, 26, 19 : average 24-6. 

At 4^ 48™ the whole company counted aloud in one minute 
36 meteors. At 4*^ 53™ a silent count gave the following re- 
sults for the different persons, viz : 23, 13, 12, 9, 14, 20, 14, 
12, 14 : average 14'6. 

At # 57™, one person counted 11 in a minute. 

At # 59™ ten persons counting singly for 65 seconds saw 
severally, 12, 7, 11, 10, 9, 10, 17, 15, 13, 9; average per 
minute 10*4. 

At 5*> 8™, seven persons saw severally in a minute, 9, 10, 11, 
7, 8, 16, 8 ; average 9'9. At 5^ 1^™, four persons counted 
severally in a minute, 4, 3, 7, 4 ; average 4*6. 
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At 5^ 18°B, Beven persons, connting aloud, saw 10 Tn^tfto^i 
in the minute. At 5'^ 28"^ three persons saw singly in ttv 
minute 1, 2, 1 ; average 1'3. At 5^ 30°>, four counting alooA i 
saw 11 in all. The dawn was at this time just beginning to | 
add to the moonlight its influence in diminishing the visibilitf J 
of the meteors. 

In order to compare the various numbers in these observa- 
tions it is necessary to reduce them to a fixed interval, and to 
allow for the cloud&ness of the sky, and the numbers of ob- 
servers. For the latter purpose I have taken the numbers in ' 
columns B and on page 194, vol. xli, of this Journal, com- 
bined them, and changed their form, so as to make the num- ' 
ber of meteors seen by a single person in a given time tiia 
unit. The following table is the result. 



No. of obs. 
1 
2 
3 

4 



Met. seen. 
1-00 
1-88 
2-47 
2-93 



No. of obs. 

5 

6 

.7 

8 



Met. seen. 
3-28 
3-68 
3-80 
4-00 



No. of obs. 

9 

10 

11 

12 



Met. seen. 
4-16 
4-81 
4-47 
4*63 



The table may be interpreted thus : eight persons looking 
toward different portions of the heavens so as to divide tile 
sky symmetrically among them will see four times as mam 
meteors as the average number seen by them individually. I 
moreover infer from the rate of increase of the numbers that 
fifteen observers will see five times as many as one. 

Making allowance thus for the number of observers, and 
the cloudiness of the sky, I have constructed from our observa- 
tions the following table. In the column " No. of meteors," I 
have given the number visible per minute, by a single person 
at the time indicated (N. H. m. t.) 

Tdble showing tke nur/iber of meteors per minute visible at New Haven by a nii§k 

observer during (he night of Nov. 13^Ar-14^, 1867. 
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22i 

37i 

62i 

1 H 
22i 

37i 

62^ 

2 7i 
22i 



No. of 
met'ra. 



•20 

•Of 

■s-s 

•24 
•21 
•63 
•72 
•73 



No.ofl 
Obs. 



15 
16 
16 
16 
16 



Time. 



h. m. 

2 37i 
62|^ 

3 1i 
22i 
37i 
62i 

4 7i 
21i 
31 
33 
36 



No. of 
met'ra. 



•71 

•62 

•76 

1-36 

201 

3-23 

4-03 

616 

21-00 

42-6 

43-8 



No. of 
Obe. 



16 
15 
15 
15 
15 
15 
16 
16 
1 
12 
14 



Time. 




According to this table one person should have seen a littie 
more than uiree hundred meteors between 1^ 10°> and # 271". 
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eral of the company reported the numbers seen by them 
Lvidiially during that time as follows, 380, 330, 191, 180, 
!, 336, 92, and 72. The last two were rejected as being ex- 
ceptional from some cause, and the 
remainder give an average of 282. 
An allowance for cloudiness would 
make the two numbers a^ee. 

The full line in the diagram rep- 
resents the numbers in the above ta- 
Ue. The dotted line represents the 
numbers deduced simUarly from the 
observations at the Toronto observa- 
tory, given below. 

During the whole time from 1^ 10- 
to 6^, the following numbers were 
tt by individuals of the company, viz: 813, 888, 6^5, 913, 790, 
^, 792, 600, and 408 ; aycrage 731. More or less time in the 
ght of the shower was lost by every one. If we allow for 
} cause, for cloudiness, and for the hour from 5 to 6 o'clock, 
B reasonable to assume that the number for one person for 
five hours between 1^ and 6^ would be at least 900. This 
}lies about 5000 for the total number visible in the moon- 
it. The moon, however, must have concealed one^half or 
ee-fourths of the whole number. But' for that cause there 
fht have been 10 or even 20 thousand visible. 
Terj few indeed of the meteors moved in paths which would 
, if produced backward, cut across the quadrilateral e, y, fi 
. I Leonis. I watched carefolly those which moved in par- 
Is of latitude, and every one seen went accurately from the 
ter of the quadrilateral Those which went in circles of 
tude were not however from a point, but from a line of from 
3e to five degrees in length. Oae end of this line had 
rly the longitude of t Leonis and the other had a longitude 
or two degrees greater than that of « arid ^ Leonis. 
'. suspected a tendency of the eye to carry back the more 
bant tracks to parts of this line too near the zenith. The 
cannot judge accurately of the proper allowance for the 
)arent curvature on the heavens of an arc of a great circle, 
en that arc is very nearly horizontal. The nearer tracks, I 
•ught, clustered in the parts of the line near zeta. The 
Ltude of the line is about 10^ 15'. The longitude of the 
tern end is less than 145°; that of the western end more 
n 140.° 

i^early all the bright meteors left the characteristic phos- 
)re8cent train. The few unconformable meteors seen were 
kingly different in appearance from the conformable ones. 

1. JouB. Soi.— Sbookd Series, Vol. XLV, No. 188.— J ah., 16(68. 

6 
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In a few instances, the train lasted for minutes. As the dock 
struck four, one left a train visible more than four minutes; 
how much longer I cannot say, as my attention was then di- 
verted. It floated eastward two or three degrees. ^ 

2. At New Haven, — Prof. Twining famishes the following 
observations which are of special value on account of the great 
care with which he observed and discussed the great shower of 
1833. 

" After half past three o'clock on the morning of the 14th, 
I did not again observe the meteors untU five o'clock, and, 
consequently not until their frequency had become very much 
less than in the interval Still they were, even then, more nu- 
merous than I had witnessed since 1833. In from 5*^ to 6*^ 10" 
I counted not less than fifty that were conformable, and from 
that to 5*" 22*", 50 more, — ^making 100 (and probably two ad- 
ditional) in 22«>. Afterward, j6rom 5^ 40« to 5^ 46">, there 
were seen but 13, and in the following five minutes, to Sf^ 50", 
only 4. The meteors at five o'clock, compared with those «t 
three o'clock, had no observed difference of magnitude, or flight 
or duration of trains. From these and the more extended ob- 
servations of others, made public at New Haven and elsewhere, 
it appears obvious that tne scale of this display, compmed 
with what was observed by myself and a multitude of othero 
in 1833, was not — at a rough estimate — ^more than about on^ 
fifth. This estimate has respect to each of the three following 
particulars, viz: the frequency of the meteors protracted through 
a long time ; the massive character and brilliancy of the long^ 
and largest; and the duration of the main body or shower. 
In respect also of the entire agregate of numbers the dispari^ 
would appear much greater still. In 1833 there were not law 
than five hours of full development ; while the same this year 
was but a single hour. Again, in 1833, the frequency^ pre- 
vailing through two hours or more, was estimated by compe- 
tent ebservers to from 10,000 an hour to several times that 
number. Ten thousand an hour was, no doubt, an over cau- 
tious estimate ; while the aggregate number of 200,000 in 
seven hours, assigned by Professor Olmsted, although at the 
other extreme, appeared finally-so far as myiown obBervstion. 
and investigations at the tmie could determme — ^very much 
nearer to the truth. Again there were, in this display of 1833, 
occasional meteors which surpassed, almost unmeasurably, any 
August or November meteors seen in the United States since 
that occurrence. One such occasional meteor was witnessed 
by myself, and described- at the time ; and I saw in the nortii- 
east, not long before sunrise, more than one so brilliant and 
large as to show a well defined circular and fiery disc throuj^ 
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the dense glow of twilight which made the train invisible. 
By a few observers, meteors were seen in the zenith after the 
snn had risen. 

"A remark may be appropriate here respecting the recurrence 
of November meteors which was witnessed extensively in the 
eastern hemisphere. The various statemets of this recurrence 
furnished by competent and eminent observers in Great Brit- 
ain and on the continent, especially the Astronomer Boyal of 
Scotland and Professor Grant of Glasgow, — also those pub- 
lished in the London Times of Nov. 15th, — and the letters of 
American missionaries in Turkey and Syria, repeat in descrip- 
tion so variously and exactly the massive, brilliant and char- 
acteristic features of the meteoric shower in this countnr, thirty- 
three years before, that all who carefully observed the latter 
would, on comparison, no doubt agree that the phenomena of 
1866 — especially as seen in Syria — ^were substantially a repro- 
duction of the like in 1833. It does not appear, however, that 
they were, on the whole, equally extensive and magnificent. 
On the contrary it is evident that the shower of 1866, at the 
places from which we have authentic accounts, was inferior to 
that of 1833, in duration at least, and in the frequency and 
aggn^ate number of the meteors, — ^unless the letter of Dr. 
Pratt from Marash, in Turkey, to Professor Newton, shows an 
exception in Western Asia.'* 

3. At New Haven. — Prof. Loomis watehing alone counted 
500 in one hour. 

4. At Germantotm^ Pa. — Mr. B. V. Marsh, at Q^rmantown, 
counted as many as 20 per minute, but had gone into the house 
at the moment of maximum display. His nephew, Mr. E. M. 
Gummere, watehing with him, reported 39 in one minute as 
the greatest number seen by him. 

5. At Haver/or dy Pa. — Prof. Samuel J. Gummere, of Hav- 
erford College, reports about 1000 meteors seen between half 
past 11 and 4 o'clock. The time of maximum frequeiicy was 
thought to be a little before half past four. At 4^ 25™ one ob- 
server saw 140 meteors in one minute ; four, five, or six, being 
often visible at once. The total number at this time was esti- 
mated at from 3 to 5 per second. 

6. At TorontOj Canada. — The following is an extract from 
a letter of Mr. G. F. Kingston, Director of the Magnetic Ob- 
servatory. 

" In the paper which I send herewith, I have given the num- 
ber of shooting stars, during each interval of 10 minutes, to- 
gether with the average amount of cloud during the interval, 
expressed in terms of the hemisphere. 

"With a view of catching any stragglers in the outskirts of 
the stream, a wateh was kept through the night of Nov. 12th, 
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but the sky was 



overcast. Prior to 1^ A. M., on 



Thursday, Nov. 14, the sky was nearly overcast^ and about 20 
meteors only were seen between midnight and P a. m. At 1*> lO" 
systematic counting was commenced from the top of the ob- 
servatory by four observers working simultaneously. The ob- 
servers were students of University College, Toronto, several of 
whom remained through the night in the building, relieving 
each other from time to time on the tower. NQfu*ly all tiie me- 
teors proceeded in directions which, when produced backward, 
passed through the constellation Leo ; only about two per cent 
being not conformable. 

^'Many were brilliant in spite of the moonlight, but there 
were no audible detonations. 

"Thursday night it was mostly overcast till 4^ a. m., on Fri- 
day. Between 3^ a. m., and 4^ a. m., 11 shooting stars were 
counted by one observer, but none subsequent to 4*" a. m., al- 
though the sky then became very favorable. The rapid &Uiiig 
off in the numbers between 5^ A. m., and 6*^ A. M., on Thursdaj, 
for which the increase in the cloudiness was insufficient to ao- 
count, shows, I think, that the earth was approaching the outa: 
boundary of the denser portion of the stream.^' 

Abstrad of ihe mmber of shooting stars seen at the Uagneiic Observatory ai JfbroMii, 

yov, Uih, 1865. 
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Between 12*" and 1\ A. m., the sky being mostly covered with 
clouds, 20 meteors were seen. The dotted line in the cut on 
page 81 represents the observations in this table. 

7. At Jyew Bedfordy Mass. — Mr. Eobert B. Taber gives for 
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8. At Hartford^ Conn. — ^Mr&. J. H. Trumbull and Miss 
Trumbull from two (closed) windows, one looking east with a 
range of 130^, and the other almost exactly covering the N. W. 
quidrant, b^an to count a few minutes after four o'clock, and 
completed their tale of 500 a few minutes after five, the count 
occupying v^y nearly one hour. Of course looking through 
riiass the smaller ones were many of them lost. Mrs. Trum- 
bull at one time saw five in motion at one instant. 
\ 9. At Ohicagoy iK.— Prof. T. H. Saflford reports the follow- 
kg number of meteors seen at Chicago on the morning of the 
shower. There were from 8 to 30 observers. 

From 12^ 0™ to 2*» 20°^ 128 meteors were seen. 
« 2 20 "2 63 143 " " " 

* 2 68 " 8 30 663 " ** " 

" 3 80 "4 12 1629 " " ** 

« 4 12 « 6 46 867 « " " Total, 3310. 

One observer looking to the zenith, counted 420 between 
^ 30^ and 5*^ 45** a. m. These are reported as not included 
in the preceding count. Prof Safford noticed that, as nearly 
as he could estunate, from one-fifth to one-sixth of the stars 
risible to the naked ^e on a moonless night could be seen on 
ftat naoming. 

10. At Evanston^ lU. — ^Mr. Francis Bradley and Mr. Henry 
Bannister began their watch upon the roof of Heck Hall, 
about half past twelve a.m., of the 14th, Mr. Bradley looking 
toward the N. E. and B., and Mr. Bannister toward the Is, 
and N. E. They counted as follows : 

From 12ih. to 1 h. Ih. to 21l 2h. to 3h. 3h. to S^h. S^h. to Sf h. 

Mr. Bradley, 6 27 102 K^^ ^^^ 

Mr. Bannister, 2 13 61 P^^ ^^^ 

Total, 8 40 163 102 738 

3flLto41i 4h. to4ih. 4ilLto4|h. 4ih. to 5h. 

Mr. Bradley, 171 170 61 29 

Mr. Bannister, 98 94 18 21 

Total, 269 264 79 60 In all 1713. 

The attention was* almost exclusively given to counting, 
and the numbers are therefore the more valuable. The uncon- 
formable ones were very few, not much more than a dozen in 
all. Two left trains that lasted for three or four minutes. 
The prevailing tint in all was blue. Many were brick-reddish, 
while a few were of the latter color on the outside of the train, 
and bluish in the middle. Mr. Bradley gives the center of the 
radiant, R. A. 9^ 51™, Dec. 4-23. He was looking at the ra- 
diant, and saw quite a number of paths within the bend of 
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the sickle, but none of them absolutely stationarj like some 
seen last year. 

The numbers seen at Evanston correspond very well with 
those seen at New Hayen. The latter part of the Toronto 
curve in the diagram on p. 81 represents, however, the varia- 
tion in the numbers toward the end of the shower better than 
the corresponding portion of the New Haven curve. 

11. At Ann Arbor , Mich, — Prof. Watson was prevented by 
the high wind, which was blowing almost a gale, from TnalriTig 
complete observations. The number of meteors counted was 
as follows : 



From 3»» 45*" to 3»» 55°», 230 meters. 
" 65 "4 6 186 " 
"45" 16 250 " 



From 4^ 16°* to 4*^ 26°*, 230 mat's. 
« 25 " 36 116 « 

" 36 " 46 78 « 



At times the flight of meteors was so incessant that only a 
portion could be counted. Prof. Watson noticed particularly 
that in the vicinity of the radiant point the light of the mete- 
ors was of a sea-green tint, with occasionally strong tints of 
the blue. The position of the radiant point he found at half 
pilAt four to be B. A. 150° 45', Dec. + 21° 55'. 

12. At BloomingtoHj Indiana. — Prof. T. A. Wylie, assisted 
by students of the Indiana State University, watched from 
9^ p. M. to 5*^ A. M. After midnight hardly a star under the 
second magnitude could be seen in any part of the heavens. 
It remained nearly uniformly hazy with some slight alter- 
ations until morning. From 9^ to 12^ but one meteor was 
seen ; from IHo 2^ 18 ; from 2^ to 3^ 43 ; from 3*^ to 4^ 
— ^276 ; from 4^ to 5*^, 184. The whole number of meteors 
counted was 535. Taking into account the state of the air and 
the light of the moon, they were sure that the tenth, and 
believe that the fifteenth part were not seen. The greatest 
number seen in a given time was from 3^ 35°* to 3^ 36^™, aver- 
aging 14| per minute. 

From 8^ 37°* to 3^ 39°» they saw 
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One meteor was noticed by Prof. Kirkwood apparently sta- 
tionary, 

13. In AUeghany Co., N. T. — Mr. J. N. Flint at Canaseraga, 
counted 460 in the hour from half past four to half past nve 
o'clock. 
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14. At Topehaj Kansas, — Prof. John D. Parker saw 30 in th« 
quarter hour from 5** to 5p a. m., and 31 in the next quarter hour. 

15. Albany^ N. T, — The following account of the observa- 
tions at the Dudley Observatory is furnished by the director, 
Mr, a. W. Hough. 

" On the night of the 12th Nov. a general watch was kept 
up, but as it continued cloudy during the whole time, no me- 
teors could be seen. On the night of the 13th, however, it 
was perfectly clear until 11^ p. m., after which until 3^ 45" a. m. 
the sky was more or less obscured by broken clouds. During 
the evening, for the greater portion of the time, two persons 
were on the watch continually. The observations were made 
by Messrs. Simons, Brandt, McClure and myself. 

"A little after 1** a. m., ten meteors of considerable brilliancy 
were noted, emanating from the direction of Leo, and passing 
through the constellations Q-emini and Canis Major. Clouds 
now obscured the greater portiop of the eastern heavens. 

"At 1** 25™ A. M., two of great brilliauicy, more than double 
the size of Sirius, shot almost simultaneously from under the 
eastern clouds, one moving toward the south and the other to- 
ward the northwest, producing phosphorescent lines along their 
course, and before disappearance emitting luminous trains. 
From this time until 3** 45" a. m., the clouds prevented all ob- 
servations. 

"At 3*^ 50™ ' the eastern sky was nearly free from clouds. 

The meteors now began to appear with considerable frequency, 

and we made arrangements for locating their paths, by means 

of the comet-seeker and chart ; as also to record the times of 

%ht by magnetic registration on the Chronograph. 

"We had located two or three, but during the time necessary 
to read the circles and make the necessary notes, 8 or 10 escaped, 
and as they continued to fall with increasing frequency we de- 
cided to abandon the location of paths, for unless they were 
recorded chronographically at other stations they could not be 
identified. We thought, however, to continue the record of 
the time of appearance and time of flight ; but in a few min- 
utes the number increased so rapidly that we found it imprac- 
ticable, as it was impossible to record all. We desired, more- 
over, to see this magnificent display to the best advantage. 
"The following notes were made at the time : 
"4^ 16™ A. M. — They fall with increased frequency, and are of 
greater brilliancy. Four brighter than second-magnitude stars 
shot in quick succession to the northwestern horizon. They 
are radiating from Leo in all directions. 4** 18*". — One brighter 
than Jupiter, of a beautiful and purple color, shot toward the 
southwest near the full moon. It left a train visible for fifty 
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BecondB. 4'' 33". — ^Partially clouded over. 4'' 41'". — Olear aky. ■ 
4'' 48". — One larger than any previously seen, shot from XiMi 
toward the eastern horizon. 

" 5>' 01'". — Two of dazzling brilliancy emanated simiiltaiieb . 
ously from the same point, and passed through Ursa Majtny 
disappearing at the northern honzoa. The trains- remained 



visible nearly a minute, 5'' 07™. — A very brilliant one j 
from Leo northeast, its path being very near Arctnrus. It left 
a train visible sixty-five Beconds, 5'' 08™, — Clear in the zenitJi 
and east, but cloudy in the west. Many meteors pass tluoof^ 
Ursa Major. S"" SO"-.— Cloudy. S"" 38°.— Clear in the esii 
5" 41". — A very brilliant one moved toward the north, leaviBg' 
a broad train, which remained viable sixty-seven seconds. 
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"The followiDg table Bhows the number of meteors counted^ 
all emanating &om the direction of the constellation Leo. 
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" It appears from a,n examination of the forgoing table, that 
the maximum of fi^uency occurred at 4''31°' a. M.; and the 
rate of fall was forty-seven in one minute. 

"The annexed diagram exhibits the progress of the shower. 
It shows the rate of fall from minute to minute from S"* 50" 
to 5" 50™ A. K., as deduced from the preceding observations. 
When the shower was near its maximum, six or eight meteors 
would fregn eptly shoot out Bimultaneously, and generally they 
'^^^^"'^ fall in groupa of two or more at a time. One of 
Kiticeable features, however, was the permanence of 
_^ -^j'after the meteor had disappeared. In a number of 
instances it remained visible more than one minute by actual 
determination with a chronometer." 

16. In California. — A writer in the San Francisco Times 
xtates that nearly 500 meteors were counted in haK an hour 
between one and two o'clock, on the morning of Nov. 14th. 
A correspondent of the Sacramento Union, states that frx>m 
lifteen minutes before two o'clock, they gradually decreased in 
ttumbera until he retired, at five o'clock, when an occasional one 
could be ol>80rved. Dr. Harkness states that when he was first 
notified of their appearance at 20 minutes past one o'clock, 
they were falling at the rate of about fifty per minute. 

17. At Chihuahua, Mexico, — Mr. Gteoi^ L. MacManua of 
Cliihnahua writing to Mr. B. Y. Marsh says, " when we first 
itbserved the meteors wc attempted to count them. We counted 
tliree hundred and eighty in about ten minutes but then they 

fell 80 thick and fast that we gave up in despair Often 

twenty or thirty at a time were seen." 

18. In Europe. — There apt>ear to have been no unusual num- 
bers of meteors seen ia Eui-ope on the morning of Nov. 14th. 

19. Geographical limits of the shower. -—Vor the reasona 
mentioned in the Jan, No, of this Journal, last year, (vol. xliii, 
p. 88), the eastern limit of the regions on the earth's surface 
in which the shower was visible must have been a line running 
& 18' W. through the center of the N, Atlantic ocean, and 
through South America a little east of its center, The west- 
em limit was a line in the Pacific ocean running N. 24" W. a 
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little east of the Sandwich Islands. Just beyond these limits 
a small display may have been visible. In the Sandwich Isl- 
ands any meteors that may have been seen would have the 
peculiar characteristics of those seen in the Azores last year, 

20. Personal equation, — An examination of the numbers 
reported in the New Haven observations shows that there is a 
very notable difference in the numbers seen by different per- 
sons at the same place, during a given interval. This is due, 
in part at least, to the unequal attentiveness and quickness of 
eye of the observers, and to the direction toward which they 
are looking. The person of a company who sees the largest 
number of meteors during one minute is, moreover, not always 
he who sees the largest number another minute. 

Hence we cannot rely implicitly upon the counting of one 
person to determine the minor variations of density of the 
stream of meteoroids, as we pass through it. Again, the num- 
bers seen at different places by single observers cannot be com- 
pared with the same confidence as the numbers seen by two 
parties of considerable size. Individual peculiarities may rea- 
sonably be expected to disappear to a certain extent in the 
latter case. 

21. Form of the curve of intensity, — ^The three curves given 
in the diagrams above, as well as all the other observations of 
1867 and 1866, show that the diminution of the intensity of 
the display was less rapid than the increase. This is due, evi- 
dently, to the gradual increase in the apparent altitude of the 
radiant toward morning. A tolerable correction might be 
made for this cause by dividing the numbers expressing the 
intensity of the display by the sine of the altitude of the ra- 
diant. 

22. Breadth of the radiant in Latitude, — That the radiant 
should not have breadth in latitude seems necessarily to fol- 
low from the very small thickness of the stream. In one hour 
the earth moves about 20,000 miles in a direction perpendicu- 
lar to the plane of the meteor group. The duration of the 
shower is limited to a few hours at the utmost, and in its 

freatest intensity to one or two hours. But if the radiant 
as a breadth in latitude of only a single degree, it would seem 
to follow that the group is more than a million of miles in 
thickness, which would give us a shower lasting for days. 

23. Length of the radiant in longitude, and distribution in 
longitude of the perihelia of the orbits of the meteors. — That 
the radiant has length implies that the perihelia of the orbits 
are distributed considerably in the plane of the stream. K 
the radiant is 5° long the direction of the relative motions of 
the meteors from the two ends of the radiant differ 5^^. The 
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directioiis of their absolute motions would differ still more, in 
&ct more than 8°. This difference, moreover, implies a distri- 
bution of the perihelia of the orbits of the individual meteor- 
oids along an extent of about 17° in the plane of the group. 

It hence follows that when the group is at aphelion it will be 
scattered over an arc of similar extent on a circle whose radius 
is the aphelion distance. Seventeen degrees on such a circle 
would be nearly nine times the distance from the earth to the 
sun. 

24. Oomei of 1366. — It was suggested in the May No. of this 
Journal (xliii, p. 298) that the Comets of 1866 and 1366 might 

Erove to be identical. I had not then access to E. Biot's trans- 
ition of the Chinese accounts. The following is an EngKsh 
translation from Biot (Additions to Connaissance dea Temps j 
1846, p. 49). 

" 1366, Oct. 25th, (period Tchi'tching, 26th year 9th 

month, day Keng-tseu) a comet was seen near the star ^'IJrsae Ma- 
joris, within the circle of perpetual apparition. Its color was like 
that of a handful of flour ; it was nearly as large as a bushel meas- 
ure. It went southeast, and passed near the group |?, y, Praconis. 
The day Sin-tcheou (Oct. 26tn) it was at the 18-jS\^^ degree of the 
stellar division Ouei (determinant star /u^ Scorpionis). The day 
Fm-yn (Oct. 27) it was at the 2-^^ degree of Niu (determ. e Aqua- 
rii). The day Kouei-mao (Oct. 28^ it was at the ^^^js degree of 
mu. The day Kia-tchin (Oct. 29) it was at the 0^^^^ degree of 
the division Min (determ. p Aquani). The day Y-sse (Oct. 30) it 
went from the enclosure of Tse-wei between the stars d Ursse Majo- 
ris and s UrssB Majoris. It was in the division Tchin (determ. y 
Corvi): it went to the southeast and passed near the 'group |?, y^ 
Draconis ; it crossed the groups |?, ^, Lyrae and »?, ^, Lyr«e ; removed 
from the stellar division Hiu (determ. ^ Aquarii) ; passed near the 
western star of Louirpirtchin (small stars in Aquarius and ^ Pisci- 
mn) ; and began to disappear.'' 

It is evident that unless the writer has repeated his story, 
two comets are here spoken of. The following explanation of 
the account is suggested. One comet passed from d Urs. Maj. 
rapidly across the heavens through Draco and Lyra into Aqua- 
rius, where it was seen on the 29th of October. The next 
night it was not found there, but another comet was discovered 
in Ursa Major and was assumed to be identical with the first. 
The second comet traversed very nearly the same route as the 
first in a period not given. 

Both described paths which may be called with entire pro- 
priety conformable^ being from a radiant several degrees west 
of Leo. This radiant would have a longitude of about 135°, 
and would be four or five degrees from the longitude of what 
has been styled the apex of the earth* a motion^ i. e., the point 
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to which the earth was then moving. The earth passed the 
node of the group on the morning of either the 22d or the 23d 
of October, and one of the most remarkable of star showers iras 
witnessed in Europe between the hours of matins and primes.^ 
The two comets traversed in the skj a course along which 1]ie 
meteor group would, if visible, have been seen projected.f 

If this explanation of the Chinese account be tiie true one^ 
we cannot say that either of these two comets is the same ai 
Comet I. 1866. We are led to the conclusion that the group 
contains two, and probably several comets of respectable size. 

Accounts from JProf. Leonard, of the Iowa State Univer- 
sity, and from Prof. Young of Dartmouth College, and also tiie 
report from the U. S. Naval Observatory at Washington, haTB 
reached us too late for this article. Numerous observations for 
parallax made at Washington, G^rmantown, Haverford, the 
ralisades, Poughkeepsie, Stamford, New Haven, Willuuns- 
town, Hanover, and Cambridge, need comparison and reduc- 
tion before they can be of use. We hope to resume the sub- 
ject in a future number. H. a. n. 



Art. XVI. — Notice of a peculiar mode of the occurrence cf 
Oold and Silver in the Foot-HilU of the oierra Nevada, and 
especially at Whisky Hill, in Placer county, and QtiailHiUf 
in Calaveras county, Gal{fomia; by B. Silliman.J 

In the search for ores of copper which occurred in California 
in what is now known as the " Copper Belt" of the Lower Sier- - 
ras, deposits of " Iron Bust," as they were called by the miners, ; 
were observed at numerous points far below the range of the .- 
main gold belt of the Sierras. Several of these ochraceous de- ■ 
posits had been previously "located" by prospecting minen I 
for gold, before there was any knowledge, or suspicion even, \ 
of the existence of ores of copper in connection with them, J 
It was a matter of common observation that certain gulches, j 
or watercourses in the neighborhood of these rusty ^posits, 
were rich in placer gold, having been worked for gold fix)m an 
early date. The search for copper in this kind of deposit wag 
not commercially successful, although there were shipments 
of green and blue carbonates of copper, red oxyd and metallic 
copper, to a limited extent from both the localities here refer- 
red to, the metal from which was known to contain a notable 
value of gold and silver, stated to be about fifty dollars to tiie 

* This Journal, ixxvii, 383. 

f The oomet of 1366 is described by Pixigr6, but owing to an eiror of tiM 
month the date is carried forward the cycle of 60 daja into August. 
X Proceedings Oalifomia Academy, April 16, 1867. 
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ton of ora This search for copi)er has, however, opened up 
these deposits so as to display their character in a conspicuous 
manner. 

The rocks appear to have been originally talcose and chlo- 
ritic schists, sometimes micaceous, enclosing masses of argil- 
lite, and of quartz which appears to hare been massive enough 
at certain points to assume the character of a vein, and pitral- 
lei to the stratification which has the usual northwestern 
strike and easterly dip of the re^on. All this mass of mate- 
rial, which at Quail HUl is certainly three hundred feet wide, 
and possibly twice that, and with a linear extent exceeding 
one wousand feet, appears to have been veir highly impreg- 
nated or mineralized by sulphurets, chiefly of iron, with a por- 
tion of copper, zinc and lead. The sulphurets have under- 
Sue almost total decomposition throughout the entire mass, 
iving soft ochraceous deposits of a rusty red and yellow 
tint, and staining the rocks with brilliant colors, a peculi- 
arity which the miners have characterized by the name of 
" Calico rocks.'* This decomposition or oxydation of the sul- 
phurets has extended as &r as atmospheric influence pene- 
trates, or probably to a point where water is permanently 
&und, which at Quail Hill is assumed to be about 170 feet be- 
low the outcrop of the mass or crest of the hill. Dykes of 
porphyry dnd of other rocks, commonly called intrusive, are 
Been dividing these great ore channels in a direction conform- 
able to the hne of strike. But the decomposition which has 
affected other portions of the ore channel appears also to have 
•hanged them, for they are found to be reduced completely to 
the condition of kaolin and lithomarge, or kindled alterations 
of feldspathic rocks. The outlines of the feldspar crystals are 
still easily distinguished, although the mass of the dykes is 
completely friable. The zinc blende which is found in small 
quantities at Whiskey Hill, and the vitreous copper also to 
some extent, appear to have escaped decomposition. The cop- 
per ores seem to have been confined to a portion of the de- 
posit, as is indicated in the section exhibited, while the aurife- 
rous sulphuret of iron has been co-extensive with the ore chan- 
nel, the cubical cavities left by the decay of its crystals being 
found in all the outcrops both in the quartz and in the ^ calico 
rocks' resulting from the decomposition of feldspathic and tal- 
cose or chloritic constituents. 

Accompanying the entire mass of decomposition at both 
localities occur both gold and silver, disseminated with remark- 
able uniformity in all parts of tne ore-bearing ground. At 
Whiskey HiU, films of metallic silver are visible upon the tal- 
cose masses stained green by malachite or chrysocoUa ; the 
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gold is rarely seen in situ, being mostly obscured by the very 
rusty and highly-stained character of the associated materiah. 
But it is rare that, on washing a small quantity of any of flu 
contents of these great deposits, gold is not found in angular 
grains or smaU ragged masses, from the size of a few gniin^ 
weight, to impalpable dust. Nuggets of several pennyweights 
occur occasionally. This gold has evidently accompanied the 
sulphurets and been left in its present position and conditioii 
by their decomposition. There can be little doubt that the 
gold of the gulches adjoining these deposits has been derived 
from them. At Whiskey Hill, the gulch gold ceases to he 
found as soon as the limits of this deposit are passed, and tiie 
same is true at Quail Hill. The occurrence of deposits cf« I 
this nature throughout the range of the foot-hills seems to i 
offer the best solution which has suggested itself of the origin ■ 
of the placer gold which is found in situations so far remo^' 
from the gold belt of the upper Sierras, and away from sour- 
ces usually recognized as tnose to which placer gold may he 
referred. 

Experiments made by myself and by others on a consideira- j 
ble scale, the details of which will appear elsewhere, show that 
the amount of the precious metals disseminated in the average 
mass of vein stuff and decomposed materials of every name 
at Quail HiU, is considerably in excess of the general average 
tenor of gold veins in California. The mean of my own tri^ 
gave to the ton of 2,000 lbs. by assay : 

Gold t35.;4 ' 

Silver .% 15.08 



$50.22 

While from the working of carefully prepared averages in 
considerable quantity by milling process, the tenor of the 
precious metals was : 

Gold $29.18 

Silver 5.91 



$35.09 

The extreme friable condition of the entire yield of these 
auriferous materials renders their extraction and treatment 
easy and comparatively inexpensive. 

At Whisky HiU, a miU of forty stamps has been set up 
which is now running with satisfactory returns — ^the cost hy 
contract of delivery of the ores to the mill being stated at 
forty cents per ton, the cost of mining and treatment in mill^ 
being considerably less, it is said, than one dollar per ton, the 
amount treated being five tons to each stamp. 
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The chemical results of the extensive decomposition of metal- 
lic Bulphids which has in former times occurred at these locali- 
ties, oner an interesting problem in chemical geology. The sul- 
phur has been removed chiefly beyond doubt as sulphuric acid, 
which has combined with iron and copper to fonn sulphates 
of these metals. These have for the most part disappeared, 
being washed out by the atmospheric waters, and have followed 
the drainage of the country. At Whisky Hill I found the 
sulphate of iron, (^oquimbite) sulphate of copper, (Cyano- 
site) and alum. The water of the shaft contains copper 
enough to redden the iron tools. At Quail Hill considerable 
masses of heavy spar are found, formed probably from the 
action of soluble sulphates upon witherite. No gypsum was 
observed at either locality. 

The mineral species found at Whisky Hill, are as follows : 

Metalfio Gold. Galena. 

Ketallio Copper. Iron pyiites. 

Metallic dilver. Alum. 

Bed Copper. Coquimbite. 

Malachite (green carbonate of copper). Heavy Spar. 

Azurite (blue carbonate of copper). Hematite (chieflj the earthy yarieties). 
duysocoUa (silicate of copper). Kaolin. 

Q^osite (blue vitriol). Lithomarge and various aluminous and 

Copper Glance (Vitreous copper). magnesian silicates resulting iVom the 

Zinc blende. decomposition of the chloritic and 

talcose rocks. 

The list of species is about the same for the deposit at Quail 
HiU. _ 

The line of division between the ore-bearing ground in these 
great ore channels, and the country rock is quite distinctly 
seen on both eastern and western outcrop at i^uail Hill, and 
on the western at Whiskey Hill. At the former place it is 
a dark bluish ^orphyritic rock, probably metamorphic of a 
sandstone or siliceous sediment. The outcroppings resemble 
those of many quartz veins, and I find the moss-covered por- 
tion of this quartzose matter full of cavities, resulting from the 
decay of pyrites, and yielding, by assay, three to five dollars to 
the ton in bullion. 

From all the evidence presented, we seem justified in re- 
garding these remarkable metallic deposits as segregated veins, 
holding a pretty uniform and large percentage of gold and 
silver, associated with and derived from the decomposition of 
extended masses of metallic sulphurets and quartzose matter, 
and carrying, at times, ores of copper, the commercial value of 
which is, however, entirely subordmate to that of the precious 
metals which are found to characterize these veins or ore 
channels. 

San Francisco, April 16th, 1867. 
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Abt. XVII. — Observations on Skylight Polarization in Ne- 
braska; by Edwabd a. Chase. 

The observations with the Savart Polariscope, of which i 

Sartial report was published in the September number of this 
oumal, were contmued through the summer and a portion of 
the autumn. 

On account of the interruption caused by rain, clouds, and 
the camp duties of the Geological Survey, I was unable to ac- 
complish so much as I desired ; but the low, unbroken horizon of 
the prairies appeared peculiarly favorable for observations upon 
the neutral pomts, and the following brief summary, may, per- 
haps, be worthy of record. 

No. of days on which obs. were made, 44 

" of observations, .62 

Observations of Arago^s neutral point, 4A 

" " Babmet's " " 59 

" " Brewster's " " 19 

Simultaneous Observations, 

Arago's and Babinefs n. ps. 3ft 

Arago's and Brewster's " i 

Babmet's and Brewster's " 17 

Arago's, Babinet's and Brewster's, 6 

When Babinet's and Brewster's neutral points were InA 
visible, 

Brewster's appeared most distinct, 6 

Babinet's " " " 5 

Both were equally distinct, . 6 

Thirteen of the observations were made when Brewster's 
neutral point was below the horizon. 
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I. — Editorial Correspondence. 

Explorations in Russian America ; by W. H. Dall, (from a let- 
ter addressed to J. D. Dana, dated Russian Extension, St Mi* 
chaels, R. Am., Aug. 13, 1867). 

Some account of last season's work in this country may not \m 
devoid of interest to you. Since last September I nave crosaed 
Russian America in its widest part from the sea nearly to the Brit- 
ish boundary line, and have carefully examined tne geological 
formations, of the country. 

The Youkon river, the great central artery of this portion of 
the territory, enters Alaska about midway between the JPolar Sea 
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i Mount St, Ellas. From this point abont iAj miles it is 



joined by the Poronpme river, and 



have traversed its entire coarse, 
thence some 1300 miles to the sea 
south of Norton Sound; being the 
'first trip ever made from Fort Ton- 
kon (S B. Co.) to the month of 
the river. It describes a kind of 
^gantic "S" through the territory 
m question; from the Porcupine 
river at the upper end of the " S " 
to the first bend at Koyonkuk in a 
'j^t BouthTesterly direction S30 miles ; 
i.^l meeting about 376 miles frt>m Fort 
'^1 Youkon, tbe Tanani river from 
the southeast, and at the bend the 
Koyouknk river fit>m tbe north; 
from this point to the second bend 
in a south ^slightly easterly) direc- 
tion 450 miles, meeting the Takite- 
sky river from the northeast, and 
the Anoik river from tbe north* 
vest ; frum the great bend to the 
sea, in a northwest direction, about 
250 miles, terminating in a tremen- 
dous delta, nearly as large as that 
of tbe Ganges. I have obtained 
J. m 2 Specimens of rock and fossils suffi- 
I 1 B 5 cient to prove the s^ea of tbe stra- 
ta, but a very few words will serve 
for a general description. 

Tbe annexed diagrams, though 
having no pretensions to accuracy 
in detail, will give you some idea 
of the rocks. 

Starting from Fort Yonkon and 
going down stream, we have on 
either hand, low land sparsely 
wooded with spruoe, poplar, birch 
6 « and willow, with low hills in tbe 

^ diJtance, gradually increasing in 
I height and coining closer to tbe 
rirer, where they finally come to- 
gether 225 miles below Fort You- 
kon; and the river which previ- 
ously has been very winding, fiill 
of sloughs and large islands, and 
^ trora three to nine miles wide, 
I lis ^^'^ becomes narrow, deep, and 

P 3 S i3 rapid, with one channeL These 

Km. Jodb. Soi.— SaooHV Bmbih, Tol. XLT, Ma ISt.— Iam., 18B8. 
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mountains are known as the Ramparts, and oome clofie to tiit 
water's edge, having an imposing appearance, though probably not 
more than 1600 to 2600 feet high. They were entirely composed 
of Azoic rocks, of which a silvery greenish rock of talcose appeat' 
ance, but very hard, predominates. Quartz, in seams, slater and 
quartzite rock are abundant ; and a rock resembling granite, \m\ 
with a superfluity of feldspar, and no mica, rarely. Th<e datei 
generally have a northwesterly dip. 

True granite appears only once, near the termination of the 
Ramparts, and forms a ledge extending across the river and mak- 
ing a rapid ; not, however, a dangerous one. Fifty miles or lesfl, 
below the rapid, the Ramparts terminate, the Tanan4 river (or 
river of mountains) comes in and from this point to the mouth, as 
a rule the river is wide, with the right bank hi^h and the left bank 
low, but occasionally with mountains in the distance or a bluff on 
the river. From the end of the Ramparts to Koyoukuk liver 
(260 miles) the right bank presents in their order : conglomerate, 
quartzite, bluflfe of yellow gravel, blue talcose slate, conglomerate, 
hard blue slates and quartzose rocks, blue sandstones and a soft 
green rock (Plutonic) with light stellate spots in it. Oranite is 
very rare and mica also. I have found fine specimens of obsidian 
on the beach and just above the Ramparts, pebbles of Niagara 
limestone with its characteristic fossils. From the bend we find 
the following strata : blue sandstone, (unfossiliferous) brown sand- 
stone in beds at least 600 feet thick, containing vegetable remains, 
in some layers and rarely, casts of mollusca, all as far as I have 
collected, Lamellibranchs. Thirty miles below the bend, is a small 
contorted seam of coal between two thin layers of shale contain- 
ing very poor vegetable remains, and underlaid by the brown sand- 
stone which also overlies the blue sandstone; which in its torn I j 
think covers the blue slates. The coal seam is very limited, beivg i 
on the extreme point of a bluff and the greater part of it has been i 
denuded. The fossils are very poor, vegetable, and resemble FncL \ 
The coal is of good quality, bituminous, non-caking, and leaves * 
a gr&j ash. The seam is 16 in. wide. \ 

The sandstones continue down the river some 46 miles, more 
generally with a N. W. dip, and always in gentle undulation, aome- - 
times continuous for miles, and often broken short ofi. Below, the 
rocks for 300 miles, are slates and eruptive rocks of a pink coIoFi 
sometimes containing spathose minerals. The formation changes, 
at the Russian mission, from han^ blue slate, to a volcanic rock, 
ftdl of almond shaped cavitjei which are empty; but certain 
parts of the rock are quite solid.- It is black and contains minute 
crystals (of ? olivine.) [It is roughly columnar on Stuart's island, 
Norton Sound, in five sided columns, on the beach.] From this 
to the sea, the banks are mostly low, but when they approach the 
river they are invariably blue hard slaty sandstone or sandy date: 
the rock passing from one into the other imperceptibly. This for- 
mation extends to St. Michaels, nearly where the fore-mentioned 
volcanic rock takes its place, and contmues up the shore of Norton 
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Sound some 30 miles, when it it is replaced by the hard slates and 
sandstone, and I have followed them up for 30 miles more to Una- 
I4kleet river. Here you cross in winter to the Youkon, 200 miles 
of portage. 

The entire conntry is q)rinlded over with remains of Pliocene 
animals, ? £Jl^oJias^ Ovioos moschatus^ ijbc. Beds of marl exist 
near Fort Yonkon, consisting of shells (fresh water) still found 
living in the vicinity. The Kott6 river, emptying into the Youkon 
above Fort Youkon, is held in superstitious dread by the Indians 
on account of the immense number of fossil bones existing there. 
Hie Inglat&lic river emptying into Norton Sound, has a somewhat 
rimilar reputation. 

The collections this year are not so large as if I had had some 
one else in the country to assist me, but they are more than made 
im by the great success of Mr. Bischoff at Sitka. My own collec- 
tions amount to some 4,550 specimens, filling eight cases. 

I have journeyed with the thermometer from 8° to 40° below 
zero, with dogs and sleds, and in the summer with it up to 110° 
liave paddled 15 hours a day. I have travelled over 2,500 miles 
once last September, mostly in canoes or on snowshoes. 

I have carefiilly examined the country over which I have passed, 
for glacial indicatioiis, and have not found any effects attributable 
to such agencies. 

My own opinion from what I have seen of the West coast, 
though yet unproved, is that the glacier field never extended in these 
regions to the westward of the Rocky mountains, although small 
single g^ciers have and stiU do exist between spurs of the moun- 
tains which approach the coast. No boulders, such as are common 
in New England, no scratches or other marks of ice action have 
been observed by any of our party, though careftilly looked for. 
I shall examine the crests of the accessible mountains for traces, 
this frill, if possible. Notwithstanding the cessation of operations 
by the Telegraph Co., I intend, if I can obtain the necessary per- 
mission, and trading goods to buy provisions from the Indians, to 
remain in the country and carry on the work as long as my frinds 
will allow. I shall devote to this purpose the savings of my 
saLary as assistant Surgeon for the last two years, about $600, 
and endeavor to ftdfil mypledge of carrying out the work left 
almost untouched at Mr. E!ennicott's death. 

Note on the Physical Geograph/y qf the Andes of Quito; by 
James Oeton. (Letter to tf. D. Dana, dated Quito, Ecuador, 
Oct. 12, 1867.) 

Knowing your interest on every fact bearing on Physical Ge- 
ography, I send you a line from the Andes, preparatory to some- 
tmng more elaborate on my return. The first and most impor- 
tant problem which you suggested previous to my departure, was 
the slope of the volcanic cones. Ijbis interesting question I have 
ever kept in view in my travels up and down tins valley; but 
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I have time to make only some general remarks. Humboldt's sketch 
of Catopaxi is manifestly overdrawn. And yet his mistake is 
very natural, for the angle of a lofby symmetrical cone like that 
of Uotopaxi is very deceptive. I never knew an attempt to draw 
by the eye a volcanic peak without the error of making it to steept. 
One of my party made Humboldt's mistake in pencilling OotopaxL 
Upon assurmg him that he had made the angle to acute, the artist 
at once replied that his drawing would not look like Cotopasd, 
were he to give the slope less than 40°* Farrond's distant pnoto- 
graphic view of Cotopaxi (I have not seen his near view), is prob- 
ably correct; yet it does not look like CotopaxL It does not give 
as just a view of the appearance of the volcano as Humbollt's. 
It should be borne in mind that even a photograph of a volcano 
may distort nature. A photographer may incune his camera up- 
ward in order to include the peak ; but in so doing he will increase 
the an^le of the slope. We cannot depend, therefore, upon a pho- 
tograph, unless we are certain that the camera was per&ctly horir 
zontat All the views of Cotopaxi I have seen are irom the west, 
giving the north and south slopes. I have found that by means of 
level, that the slope of the west side is 35° ; while the west slope 
of Tunguragua is 40°. The last great eruptions of these volcanoes 
occurred within six years of each other,— Cotopaxi throwing out 
ashes and pumice chiefly; Tunguragua covering its sides wiui the 
fragments of a tough, black rock having a slight conchoidal frac- 
ture ; yet the angle is very nearly the same. Cotopaxi must di- 
vide the palm of beauty with Tunguragua, which is equally sym- 
metrical, out not being so isolated is not so striking. Tunguragua 
has on its north side a stream of broken lava simuar to those on 
the flank of Antisana. Cotopaxi is the great pumice-producing 
volcano ; I observed none around Tunguragua. On Antisana alone 
I observed laminated obsidian. The altitude of Carguirazo is 
given, on whose authority I know not, as 15,673 fl. But this is a 
plain error. For the snow-limit in Ecuador is 15,790 ft. ; yet Car- 
guirazo is as snow-clad as Cotopaxi My theodolite was out of 
order, and I could not ascertain its true height. 

As to the porphyry of the Andes, it has been said that much of 
it is a porphyry conglomerate. My observations do not verify 
this statement. It is true I have met with many specimens of 
pseudo-porphry ; but the great mass of porphyritic rock is a true 
porphyry, havmg a homogeneous base ; the strongest glass I can 
command does not reveal any signs of conglomeration. I will say, 
however, with Humboldt, that me scarcity of quartz is quite re- 
markable. I have noticed but one earthquake and that seemed to 
frilfill the law — ^passing at right angles to the great axis of eleva- 
tion. The great earniquake of 1797, which destroyed old Rio- 
bamba, also obeyed the law, leaving its track from Tunguragua 
through Pelites and Guano to old Riobamba. There is, however, 
just south of Tunguragua, a long series of undulations of the earth's 
surface, very uniformly 30 feet apart. If an earthquake produced 
them, as some think, it moved parallel to the Cordilleras. 
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It has been stated that the experiments of Wisse with the ther- 
mo-barometer prove the accuracy of Regnault's tables, — ^the differ- 
ences between the barometric pressures j^ven by Hegnault and 
those found by Wisse never exceeding a ^w tentns of a millime- 
ter: I have also been trying the same experiments with Green's 
standard barometer and the boiling apparatus side by side from 
the sea leavel up to 15,705 fl., and 1 nnd a greater conformity at 
low altitudes than at high elevations. Thus, the mean barometer 
at Guayaquil is 30*005; the boiling point, 211^*95; the mean ba- 
Kmieter at Quito is 21*600; the boiling point, 195^*8; on the top 
of I^chincha, the barometer stood at 17*074 and water boiled 
atl84°*5. 

I have been making extensive excavations in a ravine near Kio- 
bamba, and have taken out over a hundred fossil bones, — among 
them the femur of a Mastodon 40 inches long, and the skull of a horse. 
They were evidently washed down from another place, as we sel- 
dom find together any two anatomically connected, and many of 
die bones imbedded are broken. But these relics are interesting 
as showing the inhabitants of the high valley of Quito in pre-his- 
toric times. 

Rocky Mountain Coal beds; by Dr. F. V. Hayden. (From a 
\ letter to J. D. Dana, datedsCheyenne City, Dakota Ty., Oct. 
I 81st, 1867.) 

My investigations during the past summer convinced me that 
there is no probability that any workable beds of coal will ever be 
found within the limits of the state of Nebraska. The ftiture pros- 
perity of that state appearing to be so dependent on the discovery 
of beds of coal within accessible distance, tnat I turned my attention 
westward to Colorado and Dakota. I first made an examination of 
the lignite formations across the first range of the Rock]^ Mountains^ 
<m the Laramie plains, and there I found an excellent quality of Lig- 
nite in beds from 6 to 1 1 feet thick. Rock Creek, a branch of the 
Medicine Bow river, forms very nearly the eastern limit of this in- 
terior basin, and it extends westward nearly to Great Salt Lake. 
I have ^timated the area occupied by these lignite beds at 5,000 
square miles. The Union Pacinc railroad passes directly through 
them, and by next season they can be brought into the market. I 
found a number of impressions of deciduous leaves in this formation, 
among them, a Platanics^ sm^M^PiMyidus plainly identical in species 
with those obtained on the XJ^ier Missouri. I then visited the coal 
beds in Colorado. Passing over the Laramie range of mountains, 
by the overland stage route, the first coal mines opened are at South 
Boulder Creek. These mines are called the Marshall mines, and 
are probably, the most valuable in the west. By means of the dip 
of tne strata we find here exposed the finest section I have seen. 
Eleven beds of lignite, from 5 to 13 feet in thickness, are revealed, 
making at least 30 to 50 feet of solid lignite. Dr. Torrey made an 
analysis of this lignite. 
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Water in a state of combination or its elements, 12*00 

Volatile matter expelled at a red heat in the form of Inflammable 

gases and vapors, 26*00 

Fixed carbon, .. 59'20 

Ash of a reddish color or sometimes gray, 2*80 

10000 

All the lignites of the west, are non-bituminouB, but in a fhmaoe 
or stove, bum with a bright red flame, give out a good degree of 
heat, and, for all domestic purposes, will rank next to the antSiradte 
coals of Pennsylvania. Tnese lignite beds occur all alons the foot of 
the mountains, from Pole creek far south into New Mexico. I have 
estimated the area occupied by these lignite beds north of the Ar- 
kansas and south of Pole creek, to be 5,000 square miles. Very 
soon the two great railroads, XT. P. R. R., and the P. R. R. E. Sl 
will pass directly though these great coal fields, and then they will 
prove as important to this almost treeless west, as the ooal fields 
of Pennsylvania are to the east. The organic remains show very 
clearly that all of these western lignite deposits are of Tertiary age, 
and in an article on the lignite deposits of the west which I hope 
to prepare for the March number of this Journal, I shall be ame 
to show that the lignite beds of the Laramie Plains, as well as those 
of Colorado, are parts of the same great basin so largely developed 
on the Upper Missouri, separated only by the erosion during the 
elevation of the Rocky mountains, or concealed by the deposition 
of the White river Tertiary beds. When this great lignite basin 
has been thoroughly explored, it will be found to be one of the 
most extensive and interesting deposits on the globe. All the 
facts which I have obtained during this trip, only confirm the state- 
ments which I made in an article published in the ProceedingB of 
the American Philosophical Society, last winter^ that the lignites of 
Colorado and those in the Naton mountains are only the southern 
extension of those so finely shown on the Upper Missouri. 

II. — Editorial Note. 

Prof. G. Hinbighs, now of Iowa, is circulating, in connection 
with a resume in French of a memoir of his, entitled Atom Me- 
chanics, a charge of pla^arism against the writer — and plagiarism 
fi*om an article commumcated fi£^is Journal and refused pnbfir 
cation. ^Mjjk 

The crime is so abhorrent to m^pd so utterly at variance witii 
all my practice in life, as I believe nay writings testify, that I am 
almost irresistibly impelled to use m the denial only one short 
word. But it bears on my editorial relations, and I therefore ftel 
it a duty to state the facts in the case. 

The paper referred to was sent to this Journal early in Maroh. 
when Iwas too unwell even to look at it. Since December I had 
been compelled to suspend all head-work, and even my coll^ 
duties of an hour a day, and I was but just beginning to regain 
my strength. I had recently resumed the preparation of the new 






EdUotud Note. 103 

edition of my Mineralogy, but only through an assistant, Professor 
Barker, and was able barely to give the occasional advice required. 
The paper of Prof Hinrichs, on its reception, was put unopened 
into Fro£ Barker'p hands for perusal and a report to me of its con- 
tents. It was the only mode of editorial reading that I was capa- 
ble of giving it. In his report, which I regarded as furnishing me 
a good idea of the scope and character of the article, there was 
not the slightest allusion to the idea brought out in my paper, or 
any thing bearing that way. At my request, Prof. Barker, aware 
of my views, went over it a second time, and added to his former 
report the fhrther positive statement that he found no views similar 
to mine in the article. It was filled with other discussions, and 
seemed, in the main, to consist of baseless speculations. Unwil- 
ling to act editorially on my own judgment of the article thus ob- 
tained, the paper was sent, without accompanying comment, to Dr. 
Oibbfi of Cambridge, our associate editor ; and on receiving his ad- 
Tioe to return it to the author, it was returned. Later, another paper 
ef the same nature came from Prof Hinrichs, accompanied with an 
ansry and peremptory note ; it was almost immediately returned 
to the author after only a very partial perusal. We had already 
lukd in the Journal a specimen of Mr. Hinrichs's speculations on 
1 atoms, at p^e 865 of volume xlii, which, from the first reading, 
\ had seemed to me fanciM and unintelligible, and as acceptable m 

[that place only as the thoughts of a man of unquestioned learning. 
The views which I advanced in my paper occurred to me while 
'■ Ittempting to write out the formulas -of the mineral silicates on 
tiie basis of SiO* instead of SiO*. This changed the formulas for 
the Unisilicates from ft*9i to B*di; and for the Bisilicates from 
B* Bi* to ft Sl It brought, literally before my eyes, the fact of the 
eonnection of Tetragonal forms with 4 of oxygen (as in Unisili- 
eates), and not with 3 of oxygen as in Bisilicates ; and the view 
was afterward elaborated, and published in the July number of 
this Journal, without a suspicion that Prof Hinrichs had ever held, 
or thought o^ such a kind of relation, or had made any special use 
of the numbers 3 and 4 in connection with atojns. 

Early in August came by letter Mr. Hinrichs's first charge of 
plagiarism. I promptly demed it in a friendly note, for, until the 
return of his article, our relations had been of the most friendly 
kind. Knowing of no ground for the charge in the papers return- 
ed, and observing that I was suspected also of having used a copy 
of his Atom Mechanics (in German), sent to the CoUege Library, 
(received there July 2d, some time after my paper was wholly 
printed off), I at once referred to the memoir : and, on examina- 
tion, I found there, besides various speculations, embracing the 
wide range of physics and chemistry, some degree of coincidence 
in one part with my own idea, although much involved with other 
hypothetical views. I wrote him the next day that I should take 
pleasure in giving him full credit for priority (the publication of 
ids^ memoir antedating that of our July number over a fortnight) 
in any points in which, on further examination I should find he had 
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anticipated me; tliat I should make such acknowledgment wit 
lingly, caring less who brings out new ideas, than for the idem 
brought out ; and in the September number, on page 263, a note 
is appended to my article admitting the coincidence and priority 
here referred to, with a promise of a review of the memoir at an- 
other time. Until August I had not seen the ^' Atom Mechanica." 

Before the September No. of the Journal was issued, ProC 
Hinrichs gave an abstract of a portion of his Atom Mechanics ia 
the Journal of Mining published in New York City ; and in the 
course of his concludmg "historical remarks" (^^t. Y) he todk 
occasion to make public his charge of plagiarism. Ijie charge was 
followed, in the same Journal, by a brief statement of the facts by 
me, showing that the charge was utterly and completely without 
foundation. 

He now reiterates the charge ; and I make here my final denial 
His first suspicion was perhaps natural. His reiteration, after Ae 
statements and explanations which have been made, with the fiu> 
ther untrue statement that my former denial was not full and oom* 
plete, shows a disordered state of mind and temper. 

Prof Hinrichs includes, in his last charge, my September artidft 

The prominent jjeculiarity of the paper (apart from some of its 
mineralogical details) is the use of Greek letters in th^ symbols of 
the different oxyds (deutoxyds and tritoxyds as well as protox- 
yds and sesquioxyds) reduced alike to the protoxyd type ; and the 
Wting out of thi foVmulas bv this means systemltio^ on a nmt 
scale. The idea of reducing the oxyds to the protoxyd type is old, 
as I have recognized ; yet it is ordinarily restricted by chemists 
who adopt the view to protoxyds and sesquioxyds. Tftie general 
formulas, on the new system, of the Unisilicates, Bisilicates and 
Subsilicates, are those of Odlmg, Wurtz, etc. The recognition of 
the grand types of Unisilicates, Bisilicates and Subsilicates is the 
fundamental idea in the classification of the Silicates in my Mme-. 
ralogy of 1854 (last edition), and is there brought out more fully 
than by any previous author. Moreover, in this same volume, the 
view that the oxyds, from protoxyd to tritoxyd, are mutually re- 
placeable, on the principle that replacmg power equals combining 
power (an idea which I had deduced long before from the writings 
of Gerhardt and Laurent), is adopted throughout. 

These important points do not appear to be embraced in the 
charge, but only the trivial one of placing, in the formulas, the 
symbol of the uniting oxygen, O, between the symbols of the addio 
and basic elements, instead of after a bracket as is usually done, 
which position he regards of theoretical importance. I was not 
aware that Prof Hinnchs had thus placed the O, or that there was 
any theoretical reason for preferring this method ; and his reason, 
which I have recently learned, is based on a principle that ia 
directly opposed to my published views. I adopted the plan sumr 
ply because the formulas thus arranged took up less space on tiitt 
page, and were more easily compared in a table. 
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Now for some facts of another kind, I touch on only half a 
dozen points out of many m the memoir of Pro£ Hinrichs. 
In the ** Atom Mechanics " there are the following paragraphs : 

§ 253. Chrysoberyl has its prism 119** 46', or 14' less than 120"^ ; 
the other angle is 120"^ 7', instead of 120°. The vertical axis is 
^ven a=:'81 (Dana) ; but the form admits of a'=fa=:l'21 quite as 
welL In this case, however, 1*21 is only O'Ol smaller than 1*22= 
\/i- So that chrysoberyl must be referred to a fundamental form 
differing very little from the tesseral form in a rhombohedral posi- 
tion. With this view the formula fie 3kl, also coincides ; by which 
it is placed with the Spinel group. Dana^ \% is true, gives Be 3tl, 
which allies it to corundum; but in the latter a=l*361, which is 
lery different. 

§ 264. We could cite very many such forms ; our space however 

will not permit it. The two exceptions above given are sufficient 

to show that whoever bases a classification upon crystal-systems, 

Imilds a purely artificial edifice, which must give way before the 

fast earnest investigation. One might quite as well classify asses 

aooording to the lengths of their caudal appendages expressed in 

eentimeters, as minerals by their systems of crystallization. Brook- 

^ ite, anatase, mtile, are essentially alike ; in DancHs system, these 

identically similar substances are placed in three different groups. 

Thus it is in innumerable cases. 

Pro£ Hinrichs here attributes to me, in the first place, views I do 
not hold, and, secondly, presents, as his own, ideas which were 'pub- 
lished by me in the last edition of my Mineralogy, and the vol- 
unes of this Journal for 1854. 

On pages 196 to 205 of the Mineralogy, after general observa- 
tions on Isomorphism (or homceomorphism as I there term the 
- principle), in which I dwell on the fact that the fundamental forms 
of the crystals of species, as adopted by crystallographers, oflen are 
not tiiose exhibiting the true homologies of the forms, I give a se- 
ries of tables, intended to illustrate the close relations of all crys- 
talline forms to the tesseral or isometric (monometric) system, and 
to present the true homologies as deduced therefrom. 

m these pages I do not use the forcible and elegant compar- 
ison to asses tails; but have the idea in this form: ^'Homceo- 
' moiphism [meaning ordinary isomorphism], as Laurent has observ- 
^ ed, IS not confined to forms of the same system alone." 

I afterward show that rutiU and anatase^ although made to 
tfffer widely in angle in the ordinary statements of the crystalline 
Anns by authors, are actually almost identical in fundamental 
fcrm. On page 197, there is a table in which the various Tetrago- 
lal (or Dimetric) minerals are arranged in Sections, with their an- 
^es, these Sections being based on the usually accepted forms. 
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Tin is in section I ; rutile^ cassiterite, eta, in section 11 ; scapolite^ 
etc., in section III; anatase^ etc., in section lY. I then say, €t 
page 196, that these sections I, II, III, lY, constitute a suigb 
group ; and that in this group " the basal angle of the fundame^M 
octahedron i^ near 90° ;" and this group, which includes AncUat^ 
I name the JRutile group. This is in dii^ct opposition to the stal» 
ment of my views by Prof Hinrichs. 

Brookite (of the orthorhombic system) I do not compare directly 
with rutile. But I illustrate on pages 200 and 202 the near reb* 
tions of its prismatic form to the tesseral system. I haye not 16* - » 
gardcd divergences, like that of brookite, as so little important al 
Prof Hinrichs does ; and I do not yet see reason to change my opuh 
ion on the subject. , 

With regard to Ghryaoberyl^ I point out similar relations to tbi 
tesseral or isometric system. A table on page 201 contains ortho- 
rhombic species in which the vertical prism is near 120°. In this 
table, and the same section of it, occur chrysoheryl, aragonite^ duh 
crasite, and a number of other species. In the remarks which fii 
low on the tesseral relations of the forms, I observe that in tlui 
section, the braehydonie is near 109° 28', the angle of the aeUiht^ 
dron. Moreover, in order to bring out this relation, I have tflm. 
^azi^a'y and the symbols f-? and |-l stand before the values of th^ 
angles of the domes of chrysoberyl in the table. The query n«t»^ 
rally arises whether Prof Hinrichs had not seen ^ in Dana's ID* 
eralogy, and the tesseral relation explained to his hand. 

Prof. Hinrichs is wrong in making the formula of chrysoheri^ 
(glucina being a protoxyd) fie 3tl, or that of the Spinel group, fi 
IS Sesil. 

In § 252 of the " Atom Mechanics," Prof. Hinrichs has the follow- 
ing sentence : 

Disara^site or antimonial silver^ has according to Dana, the V€ifr 
cal prism 119° 69'; deviating therefore only about 1 minute ftoTOiiibt^ . 
hexagonal. And this, notwithstanding the admission of many d^ ;- 
grees of variation in the hexagonal system (in relation to the t«^ ' 
tical axis) without destroying the isomorphism 1 A deviation it : - 
another direction, however, even so slight as this, is followed bj 
complete exclusion ! 

The point here is this : that I refer discrasite to the orthoihomUii 
rather than hexagonal system, when there is a deviation of onlf 9 
1' from 120°. I have done this because the form is orthorhombk^ ^-^ 
not only in its angle, but also in the whole synmietry of the cnf^ 
tals. It is geometrically orthorhombic, as distinctly so as any other 
orthorhombic species. The question of relation to the hezagoid| 
system is not one to be considered in such a reference. Foitliel^ 
not only has " Dana " done this, but so have all other authors 
have written on the subject, whatever their views as to any i 
morphous relations with the hexagonal system. 
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Pro£ ffinriclis refers for the angles of species constantly, and 
dmost ezclosiTely, to my work (edition of 1854), and in this he 
gires me boundless credit undeserved, and is <]^aite nnfair to the 
▼srions authors who are the real sources of the information. But 
wben he proceeds to criticize the facts, or the mode of presenting 
them, or to show triumph over his better figures and methods, there 
18 some unfairness to ** Dana." It is not altogether pleasant to 
liave to bear alone what might properly be administered equally 
to such men as Mohs, Haidingbb, N aumann, Rosb, yon Eobell, 

Haubicank, BBBirHAUFT, Bbooke, Phillips, Millbb, DssCloi- 

BAUX, and many others. 

Pro£ Hmrichs says in § 251 : 

tlnally, it is remarkable how almost entirely the RCl and 
EO R^O' species belong to the tesseral system; in spite of the 
4kiot that Donate antiquated formulas represent the first of these, 
i?tCl,, as PbCl. 

If we exdmine tlie hexagonal forms more closely in relation to 
iUr axes we find 

Axis -7 -8 -9 1-0 1-1 1-2 1-8 1-4 1-6 1-6 1-7 
ka of species, 5 12 0040 711 1 

10 that the 81 species {aU the hexagonal minerals, except the sili- 
estes and hydrates) represented are very unequally distributed. 
Ihey form three groups; that of Apatite^ of Calcite^ and of the 
Elements. 

And in §829: 

^The normal form of the deltoid (in the Calcite group) is a rhom- 
bohedron of 104^ 29', or an octahedron with the axes x:y\ zz= 

The sentence about '* antiquated formulas" is a fair exhibition 
•f thd spirit of the writer. I pass it without remark, except to say 
ihat the formula which he substitutes is, in chemistry, of later 
^rkfin than my book. 

Li the Mineralogy, on page 198, I have the Hexagonal species 
arranged, with their angles, in a table. The table is divided into 
Sections like the others, according to the ordinary statements of 
these angles. One section of it, the fifth, is that of Calcite^ another, 
fhe fourUi, is that of the Elements; and in one of the other three 
wcurs Apatite. Of these three, I state that the third is related to 
ibBfoiathj the rhombohedral angle being equally near 90° and but 
a little above instead of below 90"^ ; and that the second, which 
ttmtains apatitey differs from the first only by the simple ratio of 
i:}, adding that *Hhe second becomes united to the first if we 
tike the plane f as 1.'' 

I farther state that ** the basal angle of pyramid 1 in the Caldte 
McNon is near 90®; and hence JRiJc in Cakite, etc.^ is near 105^,** 
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making this tesseral feature the direct origin of the angle 105^, 
done by Prof. Hinrichs. Oalculating from the angle 90^, we obtnlF: 
the angle 104^ 29', which he introduces into his statement of 
&ct. 



I might go on with cases of the kind, but the above are 
It is already plain that Pro£ Hinrichs had studied Dana's 
ogy before writing his Atom Mechanics, and to some advanl 
ms abundant references to it all show that he used the work mm 
and gathered ideas as well as the values of angles. This is in 
cord, moreover, with his acknowledgments, in the course of ovjf I 
former correspondence, of his great mterest in my views on erji^\ 
tals. His "discovery" (I should call it invention) of " pantogen,*.! 
took place, as he states, in 1855 ; and as its subsequent developmenfrl 
was slow, according to his own statement, its ideas may have been 
largely of much later date ; while the Mineralogy and the volumes 
of this Journal referred to, were published a year before the inoqh ] 
tion, in 1854. Prof Hinrichs is welcome to what he has taken, and 
I wish him all the joy over it which he has hitherto manifested. I j 
should not have brought up these matters, had it not been made a 
necessity by his charge. 1 believe him of honest intentions, ^viiiidi 
is more than he is now willing to say of me ; and but for the refum 
of his paper, the "Atom Mechanics" would have been written, I; 
cannot doubt, in a better spirit. I sincerely hope that he 
soon emerge from his cloud of suspicion, and again take a 

that is still disposed to be friendly. James D. Dasa, 

§ 

Statement of Professor Barker, 

During the spring of 1867, 1 assisted Professor Dana in prepa , 
ing the manuscript of the new edition of his Mineralogy tot thitj|L 
press. His health at that time was such as to forbid any mentil' 
work, save that required to direct my labors. When Mr. mnriohA 
manuscript came to the Journal of Science, it was, consequently^ 
placed in my hands for examination. I read it carefully and r^ 
turned it to Prof. Dana, stating that in my opinion, the views i| 
contained were purely speculative ; that the assumptions made IB 
it were not proved, and were not in accordance with frusts. 

A short time afterward, Professor Dana explained to me his 
views on the connection between the number of atoms of oxygen 
in a compound, and its crystalline form ; and also his idea that the 
polarity might be produced by an accumulation of the negative 
atoms at one end of the molecule, and the positive at the opposite 

These views struck me at the time as entirely new; and I am' 
confident that they originated solely with Proi. Dana. He dii 
not read Mr. H.'s manuscript personally, and knew nothing of its 
contents except what I had told him. As therefore I had assured, 
him that these views were not contained in Mr. H.'s paper, eveB^ 
after a re-examination of it. Prof Dana could • not do otherwiM 
than publish them as ori^inaL ^ 

A month after the " Atom Mechanics " reached the college 13e- 
brary, when for the first time I saw iJiis memoiri I found that HOkm 
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rs d and 4, occupied a prominent place in the classification 
elements, the metalloids, bein^ tngonoids, and the metals, 
>noid8. Moreover, the crystallme form of a salt, as AB^O 
ade to depend upon a plane equator, having n sides, and AC 
irtical axis. There is here an apparent approximation to 
iws of Pro£ Dana. But neither these views nor any resem- 
jhem, do I remember to have seen in the original manuscript. 
«d there, they were so covered up by fanciful analogies as 
be prominent, and hence made no impression upon my mind. 
Y be regarded as establishing a real coincidence. Prof Dana 
not chargeable with plagiarism; the coincidence is rightly 
3d to ** independent action in independent minds.'' And in 
ver of truth there is common to Doth authors, Prof. Dana 
ready acknowledged Mr. IL's priority of publication. 

Gborgb F. Babkbb. 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

Tote by Ji D, Dana. — ^In the last volume of this Journal, 
401-406, 1 have pointed out a relation in anhydrous silicates 
m the proportion of alkalies or perissads among the prot- 
)ases, and the amount of silica. The following table con- 
he examples thus far observed with the oxygen ratio for the 
iud silica in each, and in the last column the oxjgen ratio of 
tt-alkaline to the alkaline protoxyd bases, that is, of the Ca, 
^e, etc., to the Sfa, ti, fc, etc. Tne species of the same group 
be compared with one another, and not those of different 



BftSM 

LiTB Gboup. — Chrysolite, etc. 1 
Leucophanite 1 


SiliM 

: 1 
: 1* 


Non-ftlk. Alk. 
all non-alk. 
4i : 1 


iTB Group.— 


- Phenacite, eta 1 
Meliphanite 1 


: 1 


all non-alk. 
6 : 1 


B Gboup. — 


Epidote 1 
Zoisite 1 
Saussurite 1 
Jadeite 1 


: 1 
: 1 


all non-alk. 

all non-alk. 
6 : 1 
1 : 2 


^BOTJP. — 


Astrophyllite 1 
Phlogopite 1 
Biotite 1 
Lepidomelane 1 
Muscovite 1 
Lepidolite 1 
CryophyUite 1 


: 1 
: 1 
: 1 
: 1 

: li 

: H 
: 2 


6 : 1 
3 : 1 
3 : 1 
2—1 : 1 
1 : 2—6 
1 : 3—12 
1 : ^ 


JTl Gboxjp.— 


Sarcolite 1 
Meionite 1 
Paranthite 1 
Wemerite 1 
Ekebergite 1 
Mizsonite I 


: 1 
: 1 
: 1 

: 1* 
: li 
: 1* 


9 : 1 

10 : 1 

all non-alk. 

4 : 1 

2i: 1 



{ 
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Lbuoitb Geoup. — 



Fbldspab Gbouf. — 



Dipyre 
lianalite 

Sodalite 
Leudte 

Anorthite 

Labradorite 

Hyalophane 

Ahdesine 

Oligocase 

Albite 

Orthodase 



Silksft 
2 

1 
2 

1 

2 

2 

H 
3 

3 



Non-alk. AOc 
1 : 1 



aUwdd 

allnon-filk. 
2 : 1 
H: 1 
1 : 1 
1 : 2 
aUalk. 
aUalk. 



I 

The minerals Jadeite (of Damour) and Sauaumtej of the Epi> 
dote group, are here added to those before alluded to. Jadeite has 
the oxygen ratio for & (principally Sa), il, Si=l : 2 : 6, and the ■ 
high specific gravity of 3*33 to 3'35, Dr. T. S. Hunt, in a paper 
treating of the identity of Saussurite and Zoisite, observes l£a( ' 
jadeite has the ratio oi dipyre with the sp. gr. of zoisite ; and he 
concludes that it belongs to the Eprdote group, and has the same 
relation to zoisite as dipyre to meionite. 

It is here shown that this relation extends also to the cUkaUmtp 
of the species. Moreover it appears probable that Saussurite u 
intermediate between zoisite and jadeite, like wemerite between 
meionite and dipyre. 

The proportion of alkalies in Cryophyllite is wrongly stated on 
page 402. Prof Cooke, in his analysis found almost three-fourthi 
of the iron to be protoxyd ; and the ratio of alkaline bases to othor 
protoxyds is therefore 2'18 : 1. It is accordingly an exception to 
the views advanced, as the proportion of alkahes is less than in le- 
pidolite, though not less than in muscovite. It is to be here noted 
that cryophyfiite is known from only one locality, where it occnn 
with altered zircon. It is possible that like the zircon, it hasunde^ 
gone some alteration, although not showing external evidence of it j 

In the formula of topaz, on page 258, of last volume, the ratio 
of oxygen to fluorine should be 4 : 1 (or f : ^). 

2. On the Source of Muscular Force ; by John Douglas, East* 
India Government Telegraph Department. — ^The attempts hitherto 
made to settle the question of the source or sources of muscular 
energy have consisted in calculating the quantity of muscle, the 
component nitrogen of which would equal either the nitrogen in- j 
gested or excreted during the performance of certain measured \ 
external work. 

The consideration of the ingesta appears to promise the most 
reliable results if the nitrogen be reduced in quantity until just 
sufficient to support the body in health. In considermg ingesta^ 
it may be known for certain that all the effective nitrogen is in- 
cluded in the calculation ; in considering excreta there is no such 
certainty. The data furnished by ingesta may be collected over 
a longer time than those furnished by excreta, the latter beinj^ 
obtained only by continued expenditure of time and labor cm. 
the part of the observer and subject or subjects under observatioik^ 
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tat generality so desirable in physiological inquiries is almost, 
quite, unattainable in the consideration of excreta, whereas, 
wn below, it is easily attainable in considering ingesta. 

only source of the nitrogen of the muscles is the food, it 
generally admitted that none is absorbed under ordinary 
istances by the lungs and skin. Observers agree on this 
although difference of opinion exists as to its evolution by 
organs. 

ippeared to me possible that the natives of India might 
ii a class of persons who habitually ingest the required min- 

of nitrogenous food, and that the quantity of muscle 
i under the most favorable suppositions from this might 
ufficient to supply by its disintegration the intei*nal work 
; the difficulties of time, generality, absolute determination 
jreta, a determination of external work might in suljh a case 
iminated. After some inquiry amongst the native popu- 
, I thought it possible that the jail dietary-scales might 
h the data required, and with many advantages which 
not be hoped for from inquiry amongst the free population, 
gh the kmdness of Dr. Wilson, in medical charge of the 
IS Penitentiary, I was supplied with the dietary-scales in use 
t prison, and from this paper I shall select only two instances. 
) items composing these diet-scales may be divided into two 
3 — (1) articles the same quantities of which are served out 

and (2) articles which are varied in quantity on different 
n the week. In the Table given below, of articles belong- 

the first class the actual daily quantities, of those belonging 

second the average daily quantities, calculated for one week, 
ven : — 

'' Nitragenoits Food served out to classes of Prisoners in the Madras Peni' 

tentiary. 



Articles. 



ind 

powder 
ables .. 



s 



r-milk or tyre (curd- ) 
milk) ) 



proteine compounds. 



Proportion 
of proteine 
compounds. 



•08 
•24 
•24 
•20 
•04 
•04 
•03 
•03 
•03 

•OT 



Brahmins. 



Daily quan- 
tities of 
food. 



ozs. 
25000 
2-857 



•500 
•500 
2-571 
•600 
•029 

10^000 



le imprisonment prisoners, and prisoners for 
d receive one-fifth less 



Qaantities 
of proteine 
compounds. 



OSS. 

2^000 
0-686 



0-020 
0-020 
0-077 
0-015 
•001 

0^700 



3-519 



•704 



2-815 



Malays and Chinese. 



Daily quan- 
tities Of 
food. 



OZS. 

26000 
0-857 
1^889 
1-260 
0-500 
0-500 
2-571 
0-600 
0029 

4-286 



B„.. 



Quantities 
of proteine 
compounds. 



ozs. 
2^080 
0-206 
0-453 
0-250 
0020 
0020 
0-077 
0-016 
0-001 

0-300 



3-422 



•684 



2-738 



i 
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ABStuning all the proteine compounds ingested in these oases to 

be assimilated, and transformed without waste into an equal 

weight of muscle, 1 grm. of muscle, giving bj its disintegration 

1848 meterkilogs. of force (Frankland, PhiL Mag., xxxii, 188 [and 

this Jour., xlii, 407]), the muscle so formed would in each case 

give — 

A. B. 

Meterkilogs. Meterkilogs. 
146,842 143,335 

the latter quantity being less by 16,677 meterkilogs, than the dailf 
expenditure in the work of the circulation and respiration, given 
by Helmholtz and Fick at 160,012 meterkilogs. (Idem). 

It might be objected that the prisoners live in a higher tempe^ 
ature than the subjects, observation on whose circulation and res- 
piration furnished the above data ; but the quantity of clothing 
worn is so small, and loss of heat by evaporation and radiation 
consequently is so much greater in the one case than it was (probi- 
bly) in the other, that the effect of this difference of temperatore 
is probably neutralized at least by these attendant conditi<»i& 
But if it be admitted that the difference of 10 per cent can be to 
accounted for, the source of external work must be looked fx . 
elsewhere than in the disintegration of muscular tissue, as in this J 
case the whole of the muscle formed from the food woidd be in- 
quired to furnish the internal work alone. The proportions of 
proteine compounds given in the Table are above the truth, in 
many cases considerably so ; and the result is, the energy obtained 
must be considered an exaggeration. — Phil, Mag,^ Oct. 1867. 

4. On the cost of the Mectric Idght ; by Mosbs G. Fasmb&-~ 
The time appears to be near at hand when the electric light will !» 
used for a variety of purposes. Is is worth our while to inquire 
as to its cost. The expense and inconvenience attendant upon ] 
the production of electricity upon a large scale has hitherto bera 
an obstacle in the way of using the electric light, except for lecture 
rooms and a few]other purposes. But the recent improvements in 
the construction of magneto-electric machines and tnermo-electrio 
batteries have put in our power to command the services of this 
beautiful illuminating agent on any desirable scale of magni* 
tude. 

In order to examine the question of cost intelligently, let us re- 
fer both electrical and illuminating effects to the common measure 
of power, viz : the foot-pound per minute. The experiments <rf 
Mr. Julius Thomson, of Copenhagen, have shown that the power 
to maintain the light to that of a standard candle for one minute 
is equal to the raising of a weight not exceeding thirteen pounds, 
one foot high in that time. I have arrived at a similar result from 
a reduction of recorded experiments made by MtUer, RitchieL 
myself, and others. I am satisfied that, where an electric li^ht ot 
not less than eight hundred to one thousand candles is produced, 
under proper management, the power required will not greatly ex* 
ceed 15 foot-pounds per minute per candle. For smaller amounts 
of light the power required will be greater. 
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Now let OB inquire what amount of electricitj is the equivalent 
o£ or is represented by 15 foot-pounds per minute. If 100 feet 
of No. 18 pure copper wire be coiled into a helix and immersed in 
a pound oi water, and if the ends of this wire be connected to 
the poles of one cell of the Grove battery (pint cup size as used 
in telegraphing), the temperature of the water will begin to rise 
at the rate of 1** F. in 9^^ minutes, or 0*106® per minute. Now if 
the temperature of one pound of water be raised one degree (Fah.) 
pear minute, this effect will be the thermal equivalent of 772 pounds 
raised one foot high in space per minute ; the heating effect then, 
of our Grove cell upon the water is the equivalent of 0*106X772 
=81 (call it 80) foot-pounds per minute. 

It is well known that a galvanic battery will perform its max- 
imum work when the external resistance which it encounters is 
equal to the internal resistance of the battery. I have found the 
mtemal resistance of the pint cup Grove cell to be equal, on the 
iverage, to that of 100 feet oi pure copper wire. No. 18 size. 
Hence the maximum external effect of the ordinary Grove cell 
may be set down as the equivalent of 80 foot-pounds per minute, 
equal to the production of 80-^1 6=6^ candle lights. I would 
not be understood as saying that this amount of light can be pro- 
duced by a single Grove cell, but that 1,000 cells, if properly ar- 
ranged, would DC capable of evolving somewhat more than 5,000 
candle lights from a single lamp. 

With sulphuric acid costing 2^ cents, nitric acid 10 cents, zinc 
8 cents, and mercury 60 cents per j)ound, the cost of running 
1,000 Grove cells one hour, while doing their maximum work, 
would be $27.65. This would give for 5,000 candles a cost of 
about 5^ mills per hour per candle. 

The cost of gas light per candle per hour would be about one 
mil]^ if gas costs 13.25 per thousand cubic feet, and if one cubic 
foot per hour gives the light of three candles. 

With the Smee battery, carefully managed, the cost of 6,000 
candle lights would be about the same as with gas. 

Let us now look at the cost of electricity as developed by the 
magneto-electric machine. The power expended on the machine 
18 consumed in friction, in heatine the wires, magnets, etc. On a 
well built machine which I exammed in 1861, 1,100 foot-pounds 
per minute were required to keep the machine in motion when the 
circuit was open, and the machine doing no work. But when the 
drcuit was dosed 3,200 foot-pounds per minute were required to 
maintain the same velocity of^ rotation ; nearly all this excess of 
power (viz., 2,100 foot-pounds) was measured as electricity, about 
two-thirds (say 1,300 foot-pounds) being expended internally, 
heating the coils and magnets, etc., and the balance, 800 foot- 
pounds, measured as external useful effect. Had the external re- 
lifltance been larger, a greater proportion of the expended power 
wodld have appeared as useful effect. Suppose, however, that 
only 800 foot-pounds per minute could be utihzed by this machine 

and used for iUuminatmg purposes. This would be the equivalent 

liL JooB. Sol— Sbookd Sbbuis, Vol. XLIV, No. ISS.— Jjlv., 1868. 

8 
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of 800-;-15=:53'3d candleB, and the total power required (inelnd* 

ing friction, etc.), would be 3,200-r53 -33=60, about sixty fool. 

pounds per minute per candle. 

In the vicinity of Boston, power is furnished, per horse power, 

at the rate of 1180 per year of 313 days of ten nours e«m,x)rat 

Si 80 
the rate of — =0*0575 (5f cents) per hour. If only one- 

33 000 
fourth of this power could be utilized as light ——----=650 OMidlei 

4X15 

would be the equivalent of one horse power, and would co0t 
$0*0575-7-550=10.0001046, about one-tenth of a mill per hour per 
candle, being about one-tenth the cost of gas light. 

Let us for a moment take another view of the matter. The 
average hourly consumption of coal by a ^ood steam enpno 
may be set down at four pounds per hour per norse-power, =^89, 
000X60)-r-4=495,000 foot-pounds from one pound of coal Util 
izing as electricity, and thence light, one-fourth part of this ire 

get 496,000-i-4=l 23,750 foot-pounds, or as light, * -=187i I 

hour candle lights from one pound of coal, through the agency of 

steam engine and the magneto-electric machine. 

With the thermo-electric battery I have been able to develop { 

180,000 1 
130,000 foot-pounds of electricity from one pound of coal=:—^-r i 

= l44*4=to about 144 candle lights. 

There is still another point of view worthy our attention. - 
Common gas coal will yield about ten thousand cubic feet of 
gas per ton. This, at three hour candle lights per cubic foot 
would give (3X10,000)-7-2,000=16 hour candle-lights per pound 
of coal. About twenty-five cubic feet of illuminating gas w^h 
one pound. Hence one pound of gas, after it is made from rae 
coal, will yield a light equal to that of a candle for seventv-fiye 
hours. One pound of pure carbon, wholly burned to caibonio 
acid gas, yields 14,500 imits of heat, equal to 772X14»500s: 
1 1 ,200,000, or 1 H millions of foot-pounds of work : Hence, were the 
total energy of one pound of pure carbon converted into hght, 
it would be equivalent to one candle light for the time of 

11,200,000 

z ^lV*r : or one vear and five months. 

15X365X24X60 "' "^ " ^ jr«" »"^ y^ ixi^ui^iXD. 

To recapitulate : the gas made from one pound of coal would 
yield a candle light for fifteen hours ; one pound of the gas would 
yield a light equal to one candle for seventy-five hours; but 
could all the energy in a pound of carbon be converted into light, 
it would be eqmvalent to the burning of a candle for 12,410 
hours. 

Thus it will appear that by our ordinary methods of gas liglit* 
ii^ we utilize much less than one per cent of the energy stored 
in the coal. I think we may reasonably expect that electricity, ii 
developed by the thermo-electric battery, the magneto-cdectris 
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machine, or some still more efficient apparatus, will help us in some 
way to bridge the chasm between nrbeen and twelve thousand 
hour candle ughts from a pound of coal — Scientific American, 

8. On a new form of Dynamo-magnetic machine; by Wil- 
UAM Ladd, F.Ii.A.S. — ^It is now thirty-six years since Faraday 
first published his celebrated * Researches in Electricity and Mag- 
netism;' the foundation then laid has been receiving additional 
strength as the superstructure has progressed. Faraday has gone 
to his rest, but the name he always tried to hide behind his phil- 
osophy will shine brighter and brighter, until the top stone is raised 
in mture ages. The machine I am about to describe is a part of 
that superstructure. The repeated application to me for a machine 
that would give a sufficient light for the purposes of lecture de- 
monstration and would dispense with the galvanic battery has in- 
duced me to give considerable attention to the subject, and I must 
leave you to judge how &r this machine meets, not only that re- 
quirement, but ako that of lighthouse illumination. 

Perhaps the most powerful magneto-electric machine was that 
coDStmcted by Mr. Wilde, the electro-magnet receiving its charge 
from sixteen permanent steel magnets, but Siemens and Wheat- 
stone have shown that the residual magnetism left in soft iron, 
after being under the influence of a battery, or permanent steel 
magnets, can be augmented from the currents generated by itself, 
by merely applying dynamic force to the revolvmg armature, con- 
taining a coil of copper wire, the terminals of which are connected 
with the wire surrounding the electro-magnet ; and although great 
effects were produced in the electro-magnet, the current itself could 
only be made available by its partial or total disruption — in the 
former case diminishing the power of electro-magnet, and in the 
latter reducing it to its normal condition. But in the machine I 
have constructed, the power of the electro-magnet is kept up, whilst 
a separate current, to be applied to any useful purpose, can be 
drawn off by means of an independent arrangement. 

It consists chiefly of two plates of iron ; to both ends of each 
plate is fixed a portion of a hollow cylinder ; these plates are then 
placed a certain distance apart, and insulated from each other in 
such a manner that the cylindrical pieces will form two hollow 
circular passages; into these spaces two armatures (known as Sie- 
mens' armatures) are placed. The plates are surrounded by a 
quantity of stout copper wire, connected together, the two termi- 
nals of which are brought into connection with the commutator 
of the smaller armature, so that each change of polarity in the 
armature will augment the magnetism. When the machine is first 
made it is only requisite to pass a current from a small cell of 
Smee's, or any other element, for an instant, to give the iron a po- 
larity ; it will then retain a sufficient amount of magnetism for all 
future work. 

If the armature in connection with the electro-magnet is made 
to rotate, there will be a very feeble current generated in it ; this 
passing round the electro-magnet, will increase its power with 
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every additional impulse. It will thus be seen that the only limifc 
to the power of the machine is the rapidity with which the anna- 
ture is made to rotate, which is entirely dependent on the amount 
of dynamic force employed. But the great improvement in this 
machine is the introduction of the second armature, which, althoa|;h 
it takes off very powerful currents generated in its wire by the m- 
ereased magnetism, does not at all interfere with the primary Qin<- 
rent of the electro-magnet. 

The machine now at the Paris Exhibition measures about 24 in. 
in length, 12 in. in width, and stands 1 in. high; but this being 
impei&ctly constructed as to its proportions, the results obtained 
are, no doubt, much less than they would be with a properly con- 
structed machine. Still, I found it would keep 50 in. oi platinum 
wire, '01 in. in diameter, incandescent, and when a small volta- 
meter was placed in circuit with the second armature it would give 
off 250 cubic centimeters of gas per minute, and in connection 
with an electric regulator would give a light equal to about thirty- 
five Grove's or Bunsen's elements, the driving power expendM 
being less than one horse. 

I have now to describe a machine on the same principle as that 
just noticed, but which, instead of having two independent amiA- 
tures running in separate grooves, has two armatures fixed end 
to end, so as to appear like one continuous armature, but so placed 
with reference to each other that their ma^etic axes shall be at 
right angles. By this arrangement there is only one opening re- 
quired for the armature, enabling us to take full advantage of the 
horse-shoe form of electro-magnet. The shoes of the electro-mae^ 
net and armatures are so proportioned to each other that there u 
an actual break in the magnetic circuit with reference to eadi 
armature alternately, but by their disposition at right angles there 
never is an actual break in the complete magnetic circuit, but sim- 
ply a shifting of the principal portion of the magnetic force from 
one armature to the other at the precise moment required to pro- 
duce the best effect. The mechanical advantages obtained by this 
disposition of parts must be at once obvious, as one pair of bea^ 
ings and set of driving gear is dispensed with, and from the fixing 
of the two armatures together the currents are made to flow pe^ 
fectly isochronously. It may be found of advantage to vary the 
angle of position of the armatures with reference to each other, 
according to the speed at which they are driven, so that the cur* 
rent given off by the exciting armature may at the precise mo- 
ment exert its full effect upon the electro-masnet, and thus prodnee 
the best effect in the second armature. — 2ne Laboratory^ i, 407, 
Sept. 14, 1867. 

4. (hi a Real Image Stereoscope ; by J. Clerk Maxwell^ 
F.R.S. — ^In all stereoscopes there is an optical arrangement by 
which the right eye sees an image of one picture, and the lefk eye 
that of another. These images ought to be apparently in the same 
place and at the distance of most distinct vision. In ordinary 
stereoscopes these images are virtual, and the observer has to place 
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his two eyes near two apertures, and he sees the united images, as 
it were, behind the optical apparatus. 

In the stereoscope which 1 nave had made by Messrs. Elliott 
Brothers the observer stands at a short distance from the appa- 
ratus, and looks with both eyes at a large lens, and the image ap- 
pears as a real object close to the lens. 

The stereoscope consists of a board about two feet long, on 
which is placed — 1. A vertical frame to hold the pair of pictures, 
which may be an ordinary stereoscopic slide turned upside down. 
SL A sliding piece near the middle of the board, containing two 
Imses of 6 in. focal length, placed side by side, with their centers 
about 1 inch and a quarter apart. 3. A frame containing a large 
lens of about 8 in. focal length and 3 in. diameter. 

The observer stands with his eyes about two feet from the large 
lens. With his right eye he sees the real image of the left hand 
motore formed by the lefl hand lens in the air close to the large 
lens ; and with the left eye he sees the real image of the other 
picture formed by the other lens in the same place. The united 
images look like a real object in the air close to the large lens. 
This image may be magnified or diminished at pleasure, by sliding 
the piece contaming the two lenses nearer to or farther from the 
]^cture. — J%e LahoraZory^ i, 408, Sept. 14, 1867. 

fWe regret to announce that this valuable little journal is com* 
pebed to suspend publication, for want of sufficient support. In 
the twenty-sixth number which completes the first volume, the ed- 
itor, Mr. John Cargill Brough, after stating the above facts, and 
iJhiding to the high scientific character of its original articles (in 
which we heartily concur), hints that the Laboratory may reappear 
in another form at the commencement of the next year]. 

n. lONEBALOGY AND GEOLOGY. 

1. Extract from a paper on Borates and other Minerals in An- 
hjdrite and Gypsum of Nova Scotia ; by Prof How, Windsor, 
N. S.* — Silicoborocaldte, a new mineral. — ^The mineral exhibits 
very different degrees of hardness; the hardest specimens are found 
inbedded in anhydrite, the softest in gypsum ; both matrices occur- 
ring in the same deposit, at Brookville, about three miles south of 
Wmdsor. The hardest mineral is in white, rounded, often egg- 
shaped nodules, brittle and of nearly even and smooth fi*acture, 
which is observed in the broken masses giving almost flat surfaces 
continuous with those of the matrix ; these surfaces are dull The 
nodules are generally about the size of filberts or pigeons' eggs ; 
the largest specimen I have, is a fragment of about two inches di- 
ameter ; thev sometimes show when detached, a sub-vitreous luster 
in the exterior. The mineral is translucent in thin fragments, its 
powder is seen under the microscope to be transparent and crystal- 
une ; the form is possibly rhombic. The greatest hardness is about 
d'5 ; specific gravity, 2*66. Before the blowpipe hard fragments 

* The paper is to appear in the L. E. A; D. FhU. Mag. 
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decrepitate strongly and all fuse readily to a clear colorless bead, 
the inner flame assuming a green color which is quite deep when 
the mineral has lain for some time in water. Fragments fhse enen 
in lamp-flame to a colorless blebby ^lass which when further heateS 
B.B., froths considerably and flnauy becomes quite clear. Th6 
clear bead can be rendered opaque by sudden insertion in. and rapid 
removal from, the oxydizmg flame, probably from formation of bob- 
bles of BO3 which cannot escape till the bead is further heated, 
which then becomes clear again and remains so on prolonged heat- 
ing. These reactions distinguish the mineral from natroborocalcite 
which colors the flame yellow and gives a clear bead rendered 
opaque by the method just given, but which on prolonged heating 
is so reduced in bulk as to leave the wire-loop nearly hollow : the 
flame becomes decidedly greenish-yellow during this operation. In 
the former case the silica present is no doubt the cause of the pe^ 
manent transparency. A minute quantity of either mineral with j 
a drop of dilute HCl gives the BO3 test most readily. The new I 
borate before ignition gelatinizes perfectly in two or three minutei 
when its powder is stirred up with cold HGl, after ignition aln 
when left for some time. In the closed tube it decrepitates and givci 
much water. In the following analyses, the results under I, wen 
from a nodule in anhydrite, those under II, from several fragmenti^ 
some perfectly dull, others lustrous in parts of the exterior. Hm 
absence of soda was proved by testing after removal of BOg and 
SiO^ by heating with CaF ana HSO^ ; the BO3 was estimated bj 
deficiency after gravimetrical determmations of the other 0(»iBtitii* 
ents in the regular way. Analysis of the air-dry hard mine^ gave t 

L IL 



Water, 11*61 11-60 if-SS 11-62 

Lime, * 28-90 28-90 28*04 

Sulphuric add, 1-03 1-03 0-80 

Magnesia, trace trace 

SiUca, 1612 16-2t 1619 16-44 

Boradc add, 43-33 44*10 

100-00 100-00 

. The softest mineral, found in nodules in gypsum, is so unlike the 
preceding in hardness that at first I thought it might be eflioreeoent 
glauber salt, which I had formerly found here in the same matrix. 
It is like soft chalk or coherent flour. Its flame and blowpipe re- 
actions, except that it does not decrepitate, are those of the harder 
mineral ; it gives the turmeric coloration the same way, and gel- 
atinizes in similar circumstances with equal ease. Analysis of a 
specimen like flour, air-dried, gave : 

m. 

Water, 12-20 

Lime, 28*86 

Sulphuric add, 1*86 

Magnesia, ........ trace 

SiUca^ 14-64 , 

Boracicadd......... .. 42-46 

.100-00 



i 
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These resiiltB Mtee so closely with the foregoing from different 
wperimflnw in a distinct matrix, that there can be no doubt they all 
niate to a definite mineral whose composition is constant in its 
Tarying ph^rgical conditions. The percentages correspond remark- 
ably well with those calculated from the formula to which thej 
lead. The results placed below, as found, are those of the analysis 
niy iust given, after deducting the amount of CaO SO,, 2H0, 
eqiial to the SO, obtained, whicn is much greater in this than in 
toft {tteoeding analyses whose numbers are so obviously similax, 
tiiat deduction in au is quite superfluous. 





Galoulated. 




Found. 


6H0 =3 
4CaO = 
2Si09 = 
6B0t =s 


46 
112 
61-62 
115-20 


11-43 
28-44 
15-66 
44-48 


11-84 
28-69 
15-26 
44-22 



893-82 100*00 10000 

Of the various modes in which the constituents of the mmeral 
vanj bQ arranged, I prefer the following, and therefore using the 
notatioii so fiur employed in mineralogy, propose the formula, 

2CaOSiO,+2(CaO 2B0„ HO)+BO„ 8H0, 

as that of the new mineral, to which I give the name Silicoboro- 
^aLoite, ehosen as companion to that of natroborocalcite, the essen- 
tial dilferenoe in chemical composition between minerals found in 
tbe same region, and even in the same matrix occasionally, as will 
be mentioned, being clearly indicated by these terms ; the formula 
of tike latter, accormng to my own results, when rewritten to include 
Bome identical grouping, is 

NaO 2B0„ 10HO+2(CaO B0„ HO)+BO„ 3H0. 

For comparison sake, I add the formula of cryptomorphite, the 
other borate found in gypsum here, also rewritten on the same plan 
as the preceding, 

NaO 2B0„ 6HO+3(CaO 2B0„ HO)-f B0„ SHO. 

Interesting relations are thus made to appear between these geo- 
logically allied minerals. (For original formulas, etc., see this 
JoumaL 1857 and 1861.) The constituents of silicoborocalcite are 
fliose of datholite, the only other known hydrated silicated borate 
of oalciom, for which Berzelius gave the formula, 

CaO BOg+CaO 2810^+ HO. 

This expression exhibits proportions very unlike those shown above 
to exist in the new borate, in datholite, as in all silicated borates, 
the boracic acid is sometimes held to be basic, (Dana, Min., 4th ed. 
i, 207 and ii, 335) on this view, including water as basic, the ratio 
of O in SiO, to that m all the constituents is 2 : 3 in silicoboro- 
calcite as 2 : 12, which is so unlike that in any known compound 
that SiO^ cannot be the only acid. The formula I have proposed 
contains 2 of wollastonite, 2 of normal hjdrated biborate of cal- 
cium, and one of sassolin. While dathohte and silicoborocalcite 
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are qnantitatively unlike and physically different, on oomparinff the 
well crystaUized specimens oi the former with the nodules (h tiie 
latter there is a remarkable resemblance between these and the ex- 
ceptional state in which Whitney formed datholite near Lake Su- 
perior, viz., in perfectly white and opaque nodules like the finest 
marble or some kinds of Wedgewood ware. (Supplements to Dana^i 
Min., this Journal, May, 1860, and May, 1861). The cn/stalt cf 
silicoborocalcite may yet be met with. I found a very small 
amount of silica, perhaps 2 or 3 tenths per cent, in the aimydrite 
and gypsum (not earthy) matrices of the new borate. 

Selenite is most frequently found with silicoborocalcite and arag^ 
onite occasionally. The new borate has been met with in gypsum 
from Newport, about six miles east of Windsor; it was identical 
by its blowpipe reaction and qualitative analysis, and its powder 
gelatinized like that of the Brookville mineral. The Newport 
mineral appeared the more crystalline. 

^ew localities for NatroboroccUcite. Both JBrookviUe andlfeuh 
port. — ^At the former an impure earthy gypsum has silicoborocat \- 
oite and selenite together in nodules, and natroborocalcite in di^ \ 
tinct nodules, sometimes both kinds in a seam of fibrous ^ypsmn. 
Other purer kinds of white eypsum and selenite also, hold it alona I 
Anhj^te does not containT AtNewport, it isin whitegypsom. < 
At both places the nodules are harder mside than out ; haranen 
about as 3 : 1 respectively ; qualitative analysis showed HO, CaO, 
BO 3, NaO; in several specimens, the microscope showed distUMt 
prisms; hence the mineral is concluded to be natroborooalcite. 

Comparison of theoretical and actual percentages firom fimnulaf . 
and analyses of this mineral by Lunge and How!* 

How's original formula, NaO 2B03+2CaO 3BO3+I6HO. 
Lunge's " " 2(NaO 2BO,)+6(CaO 2BO3)-H2H0. 

Lunge. How. 

Gale Found. Calc Fonnd. 

Soda, 6-82 6-68 7-82 7-21 

Lime, 12-96 12-69 1412 14*20 

Magnesia......... -60 

Water, 36-49 36-86 34-04 3449 

Borado acid, 46-74 44*38 44-02 4410 

100-00 10000 100-00 100-00 

As regards cUl the constituents, I see no reason, on comparisoa \ 
of statements, to accept Dr. L.'s formula in place of my own. 

2. Pteropodea Siluriena de la JSohime, Introduction. (Eztrait \ 
du Syst. Silur. du Centre dela Boh^me, voL iii) ; par Joachim Bab- > 
RANDE. — ^The Oeologist Barrande here announces the publication j 
of vol iii of his great work on the Bohemian Silurian System, j 
treating of the Pteropocb of the Paleozoic. The volume is illus- 
trated by 16 lithographic plates. The author admits among Silo- ; 
nan Pteropods, 9 genera and 246 species ; 83 species of the genni 
Conulariay 52 of IhrUactUites, 84 of Hyolithes (Eichwald), 8 of 
ITemiceratites (Eichw.), 4 of Coleoprion^ 1 of jPterothecaj 8 et 

* See Chem. News, Feb. 22 and Ap. 19, 1867. 
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SaUereUaj 9 of StyHola^ > of Phragmotheea, Seven oat of the 9 
ffenera are represented in the Bohemian rocks, while the United 
States, Britain, and Russia, have afforded each only fonr. Bar- 
node refers these Pteropod genera to the Cephalopods. He states 
that the plates already engraved for his volumes on Bohemian fo&- 
ol Cephalopods number /cmr hundred. 

8. MusSe Ihyler: Catalogue systematique de la Collection Pal6- 
ontologique, par J. C. Winklbb. Cinquieme et Sixieme Livraisons. 
Harlem, 1867. — These two parts complete this valuable work, which 
is one of the best catalogues of the kind ever published. 

4. Siluria : A history of the oldest rocks in ths British Jsles^ 
and other countries^ vnth sketches of the origin and distrilmtion of 
Native Gold, the general succession of Geological Formations^ 
and changes of the EcaiKs sfu/rface ; by Sir Roderick Impet 
MuRCHisoN, Bart. K.C.B., etc. 666 pp. 8vo, with 41 plates. Lon- 
don, 1867. (John Murray, JQbemarle street). — Siluna is a work 
of universal interest — as it treats of the foundation rocks and earli- 
est life in geology, and of all countries. Its illustrious author who 
early began to write out the history, passed it through its third 
edition in 1859, and now has brought it up to the present time 
and issued the fourth. The present volume contains besides addi- 
tikms of &cts from Great Britain, Europe, and other eastern conti- 
nents^ much from the labors of Sir Wuliam Logan in Canada, to 
whom the work is dedicated. 

5. Materialien zu&r Mineralogie Busslands, von Nikolai von 
EoKSCHABOw. — ^The fifth volume of this great work of General 
▼on Kokscharof on Russian Mineralogy has been received by us, 
to pa^e 192. It contains appendices to many of the species before 
described ; and also general and crystallographic descriptions of 
the following minerals: Celestine, Chrysolite, Leuchtenbergite, 
Chalcolite, Kaeinmererite,Psilomelane,Chry60colla, Chalcophyliite, 
Limonite, Orthoclase, Copper, Nickel, Laumontite, Stilpnosiderite, 
Zoisitey Andalusite, Native Platinum. 

in. BOTANY AND ZOOLOGY. 

1. Botanical Necrology for the year 1867. 

Dr. Hbnby p. Sartwell, died at Penn Yan, New York, on 
the 15th of November, at the age of 76 years. He was, we be- 
lieve, indigenous to the western part of the State of New York, 
and when a medical student resided at Gorham, Ontario county. 
More than forty years ago he was established as a physician in the 
oeighboring town of Penn Yan^ where he passed his honorable and 
pseral life, engaged to the last m the practice of his profession. It 
is said that the illness of which he died was brought on by over- 
exertion in attendance at the bed-side of a sick friend. He was 
fond of all branches of natural history, and a diligent observer and 
M>llector in more than one ; but in botany, he has secured an en- 
luring reputation. He was in his wav a model local botanist. 
Se thoroughly explored the district witnin his reach ; he prepared 
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admirable specimens in ^at numbers, and distributed them with 
a free hand. Few botamsts in this country have contributed to bo 
many herbaria, home or foreign, none more disinterestedly and 
generously. He accumulated a large herbarium, specially rich and 
attractive in plants of Western New York, in Cariees and Fenui 
Defsirous of ensuring its preservation and future usefiilnefls, and 
needing in his old age the very moderate sum which it would brii^ 
him, he a few years ago transferred his herbarium to Hamilt<m 
College, where it is valued and well-cared for. Most local botanisti, 
when they have nearly exhausted the resources of the district thev 
are confined to, are liable to sink into inactivity. Dr. SartweU 
avoided this destiny, and prolonged to the last his enjoyment and 
usefulness, by making a speciality of the great genus Uarex, Dew- 
ey, Torrey, Tuckerman, Cfarey, Boott, all who mtve published witib- 
in the last thirty years upon this genus, have had frequent oooanoii 
to acknowledge their obligations to him ; and he erected for him- 
self a monument of his zeal and devotion, and a testimony to hii 
powers of observation, in his Cariees AmencoB StptentrumaMi 
JExaiccatcB^ the first part of which was issued in the year 1848, 
the second in 1850; wh^e his interest and activity in the study 
continued with little abatement down to the last year or twa m 

Published nothing else, we believe, excepting a Cataiog%Ae of Uia 
Hants growing in the vicinity of Penn Yan ; but be contriootei 
no little to the value of the publications of others, especially to 
those of the writer of this notice and to the Flora of the State of 
New York. The Carex which had been dedicated to Dr. SartweU 
has proved to be identical with an old European species ; but i 
very distinct and peculiar genus of Coinpositaa found in S.W, 
Texas, keeps up the name of SartweUicL His most intimate asBO- 
date in caricological study survived him only one month. 

Professor Chbsteb Dewey, died at Rochester, New York, De- 
cember 13, having completed the 83d year of his age. ^^He wu 
born at Sheffield, Massachusetts, Oct. 25, 1784; was graduated at 
Williams College in 1806 ; studied for the ministry; was licensed 
to preach in 1808, and during the latter half of that year officiated 
in Tyringham in Western Massachusetts. The same year he ac- 
cepted a tutorship in Williams College, and in 1810 was appointed 
Professor of mathematics and natural philosophy, an office which 
he discharged for seventeen years. During his connection with 
the College he did much to advance the standard of scholarship 
and enlarge the cause of study in his own and kindred departr 
ments. Between 1827 and 1836 he was principal of the "Gym- 
nasium," a high school for boys in Pittsfield, Mass. In the latter 
year he removed to this city [Rochester], and became principsi 
of the Rochester Collegiate Institute, which post he held untit 
1850, when he was elected Professor of chemistry and natural phir 
losophy in the Rochester University. He was actively engaged is 
the duties of that position till 1860, when he retired at the age of 
seventy-seven, though he continued to teach to some extent tiU 
his eightieth year. The last four years he has passed in eaaj and 
dignined retirement, happy in the society of his family and fiiendB^ 
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bdoyed and respected by all, and oconpying himself still with his 
Boentific studies and with meteorological oDservations, which he 
eonducted with great care and reenlarity." 

Dr. Dewey was an early and a n*eqaent contributor to this Jonr- 
Baly upon several subjects, but especially upon that with which his 
name is inseparably connected, the Carices of North America. His 
Garieography, commenced in 1824, was continued year after year 
with few breaks, down to the close of 1866, when it terminated 
with a general ^' Index to Species." It is not for us to speak par- 
ticularly of the merits of this elaborate monograph, patiently pros- 
ecuted through more than forty years. This and tne monograph 
of Sehweinits and Torrey laid the foundation and ensured the pop- 
ularity of the study of Sedges in this country. But while the lat- 
ter, systematic in arrangement, was published as a whole in 1825, 
Dr. Dewey's, carried on without particular order, extended through 
a life-time, and represents both the earlier and the later knowledge. 
What is needed to render these stores of observation md their 
pennanent results most available, is a systematic digest or synopsis, 
something like that which the author contributed to Wood's Bot- 
any, in the article Carex^ but with all the more important references. 
Hopes were entertained that he might be able to crown his life's 
work in this way. But at past four-score and ten this could not 
well be expected. Beyond this favorite genus. Prof. Dewey's 
botanical writings were few ; the most considerable was his Ststory 
tf the Herbace<yu8 Plants of Massuchusetta, published under the 
suthority of the State, being the companion volume to the better 
known Keport on the Trees and Shrubs, by Mr. Emerson. Botanj 
was one of the occupations of Pro£ Dewey's leisure hours ; his 
IcHig life was mainly devoted to education. Turning his attention 
to a special yet almost inexhaustible subject, however, and laboring 
perseyeringly and faithfully, although under many disadvantages, 
ne has permanently and honorably impressed his name upon the 
science^ in which the Califomian Umbelliferous genus Dewey a has 
recognized his services. He was an excellent, simple-hearted, 
devout man, a fine specimen of the Western New Englander of 
the Old School 

The lovers of Carex^ so numerous in this country, will cherish 
ihe memory of these two venerable men, Sartwell and Dewey, long 
associated m congenial pursuits, and gone to their rest together. 
Hay the turf of the sedges they loved, and which cover, or ought 
to cover, the low mounds under which their dust reposes, keep 
them perennially green, and adorn them each returning spring witn 
their sober blossoms ! a. g. 

Our accustomed notices of European and other botanists deceased, 
not having been fi:Qly made up for the year 1866, we include in the 
following orief announcement the piincipal names. 

Pro£ GsoBOs H. Mbttenius, of Leipsic University, the most 
promising if not already the best Pteridologist of the day, son-in- 
law of Ytot Braun, died of cholera, August 18, 1866, in the 48d 
year of his age. 
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Prof D. F. L. von Schlbohtbndal, of the University of Halle, 
the venerable editor of the Linnaea and of the Botanische Zeitong, 
long an active botanist (the published list of his articles and other 
wo^ reaches the number of 154), died October 12, 1866, at the 
age of 82 years. 

Dr. Thbodorb Kotschy of Vienna, a well known explorer in the 
East, author of a Monograph of Oriental Oaks, and other publioi- 
tions of merit, died June 11, 1866, at the age of 53. 

Prof Wm. Gaspasbini, of Naples, died about the close of the 
year 1866, at an advanced age. 

Dr. Otto Bbbg, of Berlin, author of a Monograph of Myria^ 
and of several works upon pharmaceutical botany, died in Novem- 
ber, 1866, at the age of 51. 

GusTAVTTS Makbon, an excellent botanical explorer and collector, 
who distributed extensive collections made in Bolivia, died at Pdh 
tiers, France, December 30, 1866. t 

Dr. Chablbs G. B. Daubbny, Professor of Botany and Sund 
Economy in the University of Oxford, died on the 12th of Decem- 
ber last. a. g. 

2. The Journal of AncUomy and Physiology.* — ^The existenoe 
of this journal dates back one year, but the sUght attention whitdi 
it has received on this side the Atlantic has led to the preparatioa 
of the following notice. 

The first series consists of two numbers issued in Nov. 1866 and 
May 1867, and embraces 378 lar^e octavo pages and 15 lithographic 
plates distributed among 27 articles, about one-fifth of the space 
being devoted to Reviews, Reports on the progress of Anatomy 
and Physiology and notices of recent Dutch and Scandinavian con* 
tributions. In addition to the distinguished professors under whose 
care the journal is to be continued, the 1st series bears the names 
of Alfred Newton, E. Percival Wright and J. W. Clark. The expect- 
ations raised by the announcement of its scope and purpose and 
by the names of its conductors are well justified by the variety 
and character of its contents. The opening article of the 1st series, 
the address of Prof. Humphrey before the Physiological section of 
the Nottingham meeting of the British Association, is remarkable 
in general for its free£)m from the scientific mutual admiration 
which so often mars such productions, and in particular for the equal 
ability and fairness with which it discusses the great problem of the 
day, the origin of species, and for the much-needed suggestions to 
those who dread each onward step in Science as an attack upon 
religion, that ^' true religion is unassailable, its foundation being 
laid deep in man's consciousness and Gk)d's work," and that it does 
not consist in ^' drawing arguments from analogy and in insisting 
upon certain literal interpretations of the physical medium through 
which spiritual truth has been conveyed to us." 

♦ Conducted by George M., Humphrey, M.D., P. R. S., Professor of Aiiatomj 
m the Uniyersity of Cambridge, aud Wm. Turner, M. B., P. B. S. B., Professor of 
Anatomy in the University of Edinburg. Second Series, No. 1. Nov. 1861. Mao- 
mUlan A Co. (In half-yearly numbers, at six shillings each.) 
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Pro£ Humphrey (we presume) also contributes a long and im- 
partial review of Owen's Anatomy and Physiology of Vertebrates, 
m which, while generally admiring this last work of the great anat- 
omist, he regrets the continuance of the unhappy controversy as to 
die peculiarities of the human brain, and comments upon the ap- 
parent non-recognition of the really unsettled state of opinion upon 
^wo important points in homology concerning which Pro£ Owen 
[lolds very decided opinions, viz., the morphological relations of 
;he scapular arch of all vertebrates with the skml, and the homol- 
ygj of the fore and hind limbs. Upon the latter question, Pro£ 
mimphrey is eminently well qualified to speak, for he was the first 
English anatomist to recognize, though firom a functional point of 
view, the antagonistic relation of at least the proximal segments 
of the limbs, which nearly all anatomists attempt to force into a 
parallel position, and which Pro£ Owen, like Barclav and Flourens, 
regard as simple serial repetitions of each other, the conveadty of 
the knee corresponding with the concavity of the elbow, and vice 
vena. 

Mr. John Wood has an interesting paper on human muscular 
variations, in which he shows that many of them are comparable 
with normal conditions in the lower animals, but adds the startling, 
and, we think unwarranted, suggestion that those variations which 
etnnot be so referred may be ^^ indications of a higher development 
ci the human firame " in time to come. 

Prof Huxley describes two skulls of which one is the widest, 
the other the narrowest, he had ever seen ; yet the sagittal suture 
was completely obliterated in th^ former, and open in the latter, 
showing that in these cases, at least, the form of the skull was de- 
tennined by something besides the condition of the sutures. 

Rro£ Turner adds a fourth to his three cases already reported 
by Pro£ Wyman, Dr. Giinther and Prof Agassiz, of male fishes 
carrying the ova in the mouth during incubation. 

No. ii. opens with a very interesting account by Mr. Flower and 
Dr. Murie of the dissection of a Bushwoman, whose characteristics, 
especially the proportion of the limbs, showed no approximation 
toward what are generally regarded as pithecoid features of the 
colored races ; the spread of the arms was full two inches less 
than the height of the body. 

Dr. Cleland advances some weighty arguments against the sound- 
ness of the generally accepted theory of the intercostal muscles. 

In a valuable and suggestive paper on the anatomy of the Chim- 
panzee, Prof Humphrey discusses at some length the significance 
of the terms '^hand" and ^^foot" and inclines to think the name 
^ Cheiropoda " more appropriate than Quadrumana. He also alludes 
to the ''high function'' of the foot and of all the human organs, ad- 
ding that his feelings on the subject incline him '' rather to search 
for and overrate than to ignore the physical peculiarities of man.'' 
But while it is certain that in pure Anatomy and Phvsiology, we 
ought to insist strongly upon the functional or teleological value 
of organs, and are justined in seeking for physical peculiarities 
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commensarate with the psychical endowments of man, yet it seeing 
to us that for zoological purjposes, functions must be wholly ignond 
and that we have really no altematiye between the entire separation 
of Homo from the rest of creation on account of his having an imr 
mortal soul, and his admission as an animal not only into the type 
or vertebrates, and the class of mammalia, but also into whatever 
order, or even &mily, may be warranted by purely structural oonsid- 
erations. Teleologically man is a spiritual being, a discrete degree 
above the beasts that perish, but morphologically, (and nothW 
but morphology is of value in classification) he is at least an am- 
mal, a vertebrate, and a mammal 

Space will not permit a special notice of the other articles No, 
1, of the 2d series, just received, is reduced slightly in size and in 
the nimiber of plates, and considerably in price, though it con- 
tains more pages than either of the preceding numbers, and is ^uite 
as valuable ror both the variety and character of the artickfl. i 
Mr. Mivart concludes an exhaustive survey of the osteology and [ 
classification of the Insectivora ; there are anatomical papers Ij \- 
Prof Turner, Dr. MacAllister, Dr. Hair and Dr. Dohrn, cases of ^ 
deformity with morphological and physiological deductions there- = 
from by "Frof Humphrey, Dr. Chiene and Mr. Goodman, with ser- 
eral microscopical and physiological papers, and the usual BepcNrts 
on the Progress of Anatomy and Physiology ; while as in the otiier 
numbers, the concluding pages are devoted to notices and abstousta 
of recent Dutch and Scandmavian contributions to those 8oienoe& 

The value of these reports and notices can hardly be over-esti- 
mated, and indeed, if we would make any suggestion of a chaojee, 
it would be to increase their number and completeness, even if it 
involved the omission of some special papers, which, thoueh very 
important, do not readily i^imish material for thought and worn 
not lose by waiting for a little later appearance in the Transaotiona 
of societies : we may add too, the wisn that this journal may in 
time be issued quarterly, so that we may be as soon as possible in- 
formed upon the progress of science all over the world. Nowhere 
is this information more needed than in America ; next to the de- : 
ficiency in the number of workers, the great defect of our Science c 
lies in our slight acquaintance with, and recognition of^ the labcm ^ 
of our co-workers abroad, especially in France and Germany. Not ^ 
that the same thing does not exist elsewhere ; indeed a good illns- ^ 
tration exists in the paper of Dr. Lighbody in No. 1, where are f 
described little bodies connected with the nerves of the comely l 
which Prof Krause (No. ii, p. 346,) states have been described w [ 
referred to four times since the year 1858 in both French and G^ ^ 
man publications. The success, therefore, of this or of any journal | 
which shall not only give us in detail the labors of its oontnbuton L 
but shall keep us posted upon the progress of science everywheni L 
and so both show us where to look for desired information and pie- L 
vent our doing over what has been done before, is most eamesdy i 
to be wished for ; and though we in America, may feel, and justly, 
that we have now a competent scientific tribunal, and that wen^ 
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thcGT need nor onght to send our contributions to other lands for 
judgment, yet it by no means follows that we are independent of 
the information they offer ; nor will it prevent our being severely 
criticised if we persist in rediscovering what is already well known, 
snd in elaboratmg what is already thoroughly understood. And 
while we trust the time is not far distant when America shf^ll have 
her own journal of Anatomy and Physiology, yet till that time 
comes we must either avail ourselves of what is offered by other 
oountries, or be continually behind the times. b. g. w. 

3. On the actual state of our Information relative to the ' JLepo- 
ride^ or Sybrid between Hare and Habbit; by Dr. Pigbaux. — 
Are there any sexual relations between the hare and rabbit in a 
state of nature to which it would be possible to attribute the crea- 
tion of a mixed or intermediate species, to be named on account of 
external configuration, Leporide f The ancients, and indeed some 
of the modems, deceived by the colors and special forms of certain 
varieties of rabbits common in the south of Europe and very 
abundant in Asia Minor, have believed this to be the case. Such 
varieties are found in some departments of the east of France and 
along the banks of the Rh6ne. These are, after all, merely rab- 
bits which burrow, and are bom without f(a and with the eyes 
dosed. Bnch are the Liporides of M. Roux, and those also which 
have been and are perhaps still called ^Leporides' at the Jardin 
d'Aoelimatation in Paris. These rabbits ^air voluntarily, and are 
productive either amongst themselves or m conjunction with the 
ordinary domestic rabbit. I have had in my possession some of 
them which, from their appearance, might almost have been mis- 
taken for hares, having the tip of the ears black and the inferior 
surfisu^e of the belly and of the thighs tawny; nevertheless, by all 
characters distinctive of the species, they were never anything but 
rabbits. Thus I am able to negative the pretensions of M. Koux 
to having created a race of fertile hybrids begotten through a 
male hare and several female rabbits. 

It is, however, by no means difficult to bring about a connexion 
between the hare and rabbit in a state of domestication ; but for 
success we must not persist in uniting adult individuals imaccus- 
tomed to living together previously. In such a case the female 
nearly always kills the male, bleeding him at the jugular, or, unless 
the hutch be securely fastened, succeeds in dislodging him. This 
will occur indeed sometimes when a young male leveret has been 
brought up with young female rabbits, as soon as they become 
adult, if the cage oe to constrained in its dimensions. In order 
that the experiment may succeed, it is necessary to provide a cage 
of a certain extent, say of some meters, barred in some portions 
and pannelled in others, so that the animals may escape observa- 
tion at pleasure. It is well also to leave several females with the 
young male, in order that he mav have some range for choice. 

buch measures were adopted by M. , of Nanterre, near Paris, 

whose success has been as complete as it is perfectly attested and 
indubitable. Several female rabbits were rendered pregnant by 
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the agency of a eingle male hare existing in his menagerie; he 
has f£-ther been able to rear to the adolt state a number of tlw 
mongrels or, rather, miUea so obtained between the two spedes. 
There were both males and females, apparently strong and wdl 
developed; and these paired, but have not been prodnctive, as fiur 
as I know, hitherto. 1 would not deny to these mongrels a &eiin* 
dity similar in degree to that which is sometimes found in the croM 
between ass and mare ; but such a case is only exceptional, and 
we can neither fear nor indeed hope to create a new race: so tiiiU 
firom this point of view the LepoHdea do not exist. 

The instance cited by M. Albert Gleoffroy Saint-Hilaire, in whidi 
a female hare covered by a male rabbit gave birth to a yoniig at 
ready covered with fur, and having thia eyes open, is a most re- 
markable one ; it could, however, be merely a case of a cross re- 
taining the form of the mother, and no more fertile than in the 
case of those hybrids between the ass and the horse in which the 
hrtter animal (the male) giveft the predominant character to the 
ofsprmg. 

These experiments may be repeated and varied^ proceeding 
with very young animals brought up together and enjoying a <«^ 
tain liberty, although confined in the hutch. It is of especial iifr 
portance, m breeding with the male hare, to provide several fe- 
males, whether of rabbit or of hare, always, nowever, isolating 
them as soon as they are ready to bring forth (in twenty-eight or 
thirty dayli). That the hare, when in good condition will produce 
several times a year admits of no doubt; but as she does not bu^ 
row, it is necessary to furnish her with a sufficient quantity (tf 
twigs, and to keep them extremely fresh and dean. Although in 
captivity the hare usually produces only one or two young, ehe , 
has been known to bring forth three, and to rear them with grest 
tenderness ; it is, however, necessary to remove them early from 
the male, and even from the female, who will often strangle them 
as soon as they are capable of Uving independently, especially if 
they are about pairmg agam. 

The rearing of hares in captivity is but a thankless task, as they . 
do not live long, wanting a sufficient space for running ; their flesh, [ 
also, is insipid, unless, indeed, thev are let loose some months pny ] 
viously in an area perfectly free n'om rabbits ; for between these '^ 
two species there rages a most inveterate war; and a single rabbit • 
would with ease strangle fifty hares in one night. The female^ . 
also, is not very productive, and ceases to bear after the thiri ••> 
year. 

To sum up, therefore, we would affirm that Leporidea exist un- 
doubtedly under both forms, with predominance of the hare or of 
the rabbit; but as a species, or even a variety, we cannot admit . 
them, since, like all other crosses, they have merely an accidental 
productiveness. Their utility moreover is but slender, the fleeh 
having neither the whiteness of the rabbit nor the fine flavor of i 
the hare. Pretty much the same thing may be said of the haNS 
reared in hutches ; their flesh lacks flavor, and their multipliiM^OQ 
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g too limited to render them a profitable object of industry. — BtU- 
sHn tnensuel de la SocUtS JmpMale zool, cPAcclimatationy 2^^ 
^rie, tome iiL No. 7, July 1866. — JFVom the Ann, Mag, Nat, JSist.^ 

8. A History of tlie Fishes of Massachusetts ; byDAViD Hum- 
>HBSYS Stobbb, M.D., A.A.S.y etc. Reprinted from the Memoirs 
if the American Academy of Arts and Sciences. 288 pp. 4to, with 
19 lithographic plates. Cambridge and Boston, 1867. (Welch 
fc Bigelow, and Dakin & Metcalf). — ^The first Report of Dr. Storer 
m the Fishes of Massachusetts, was prepared in 1831, and issued 
Rrithout illustrations. Since these his preliminary labors, he has 
^ven the subject a thorough investigation, and in the papers of 
which this volume consists, presents his completed work, contain^ 
bog new descriptions of all the species, with admirable lithographs 
of over ISO species by Professor Agassiz's skillful artist, Mr. Son- 
leL The work is one of sreat value to all interested in Zoological 
fldenoe, and is especially important to those who wish to learn any- 
thing about the fishes of the American coast. 

4. Indeas to voL I to XI^ of Observations on the Genus Vhio, 
together with Description of new sjpecies of the Family XJnionidaB ; 
and Descriptions of new species of the MelanidsB, Paludinse, He- 
Iidd»y etc., read before the American Philosophical Society and 
the Academy of Natural Sciences of Philadelphia, from 1827 tog 
1863: by Isaac Lea, LL.D., etc. 64 pp. 4to. Philadelphia, 1867. 
— Thh elegantly printed Index forms a fitting close to the lon^ 
aeries of contributions to Zoology, which Dr. Lea, at large personal 
expense, has been making through the psLSt forty years. The In- 
dex, as the prefatory notice states, was prepared for the author of 
ihe work by his firiend James Lewis, M. D., of Mohawk, N. Y., of 
whom he adds, "whose thorough knowledge in this branch of 
Natural History is so well known." 

lY. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. JSarthquake in Kansas; by John D. Pabksb, Prof Nat. Sci. 
Lincoln College, Topeka, Kansas. (Communicated for this Jour- 
nal) — ^The earthquake of April 24, 1867, was more severe and ex- 
tensive in its effects than any other which has occurred within the 
memory of the oldest inhabitant. Between one and three o'clock 
on that calendar day, two distinct earth-waves passed over the 
State of Kansas, together with large portions of the States of Ne- 
braska, Missouri, UUnois, Indiana, and are reported to have reached 
Ohio. Almost the entire population of two or three of the first 
named States was precipitated in one hurrying mass into the streets. 
The most massive buildings swayed back and forth and seemed 
ready to falL A train on the Pacific railroad was stopped, the en- 
gineer and fiireman jumping off under the impression that the en- 
gine was on the point of blowing up, clocks were stopped, and an- 
unals hurried about the fields in alarm, while some stood still in the 
fiirrow. The earthquake was accompanied by a noise likened by 
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some to the roar of distant thunder, or to the rambling of artilleiy 
over a pavement. A lar^ mass of material, referring to it hu 
been collected, out of wmch the following brief abstract is made 

The time of the shock at Topeka, Kansas, was about fifteen imn- 
utes to three o'clock. At the Agricultural College, Manhattan, 
it is noted as having occurred at thirt jr-two minutes past two o'olodk. 
At the State University, Lawrence, it is reported to have oc<mmd 
at about three minutes to three o'clock by the town dock, whid 
is generally a little fast. Making allowance for different meridiam 
the time of occurrence was later as we go eastward. 

The diiration of the shock was from ten to thirty seconds. In 
western Kansas it was about ten seconds in length, but gradually 
increased to thirty seconds or more in its progress eastward. 

The direction of the shock appeared to be from tJie south or 
. southwest to the north or northeast. This is shown from variooi 
facts, the principal one being the movement of the water in tte 
Kansas river. At Manhattan the water of this river was obsenrei t 
to roll in a heavy wave, at least two feet high from the sontheriy 
to the northerly bank, while no similar movement was noticed in 
the Big Blue which empties into the Kansas river from the north 
at the same place. This fact has been thoroughly substantiated 
by Prof. Mudge of the State Agricultural College. It rests upob 
• the testimony of several credible witnesses and is decifdve. In oon- 
firmation of the same, light articles, such as photographs, wiien 
piled u{)on each other, were pitched over toward the southwest 
Waves in the ceiling of Lincoln College were observed to run fitm . 
the southwest toward the northeast. Kev. R. D. Parker, attendng j 
the dedication of a church at Warrensburg, Missouri, at liie time, | 
observed the walls of the church heave as if moved by a shod: 
from the southwest. 

The number of shocks seemed to vary in different places. At 
the initial point in western Kansas, or eastern Colorado, there seems | 
to have been one shock increasing in intensity and gradually dying | 
away. As the movement progressed eastward the original impnlBe ' 
seems to have separated into two distinct earth waves, which i^un b 
appear to have faded into each other as they became less viofent ^; 

The movement of the earth-wave was mainly that of translatum. j 
The slight damage done by the earthquake, otherwise so violent • 
and extensive, is probably due to this met. 

The velocity of the movement of the earth-wave was great 
This is shown by the small difference of time elapsing between the 
occurrence of the shock at comparatively remote points. The tclr - 
e^raph operator at Topeka, on the Pacific line, states that reports 
of its occurrence seemed to come indiscriminately immediately afior 
the shock, both from the west and the east. 

The effects of the earthquake as already indicated, were alamunff 
but not serious. Several persons were more or less injured. Imt 
not a life is known to have been lost. Two contiguous blocks in 
Leavenworth are reported to have been lifted up and separated 
several inches, but they settled back again apparently uninjured on 
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ibe passage of the earth-wave. Two large stones were loosened 
firom the top of the Unitarian church in Lawrence andprecipitated 
to the ground, and the walls of many buildings in different places 
were cracked, but not one is known to have been thrown down. 
At Topeka, a funeral service was occurring in one of the churches 
which was crowded to overflowing. As the stone building was 
rooked to and firo, the people made a hasty escape in every available 
direction, many of them jumping through the broken windows. 
An acre of ground three miles south of Carthage on the Miami 
canal, is reported to have sunk ten feet, showing that the shock 
extended to Ohio. The ground sunk bodily, leaving a perpendicular 
wall of ten feet or more on all sides. The canal bank was seriously 
endangered by the subsidence. 

2. On the Volcanic eruption near the dty of Leon ; by Hon. 
A. B. DiCKXBSON, United States Minister to Nicaragua, dated 
Leon, Dec. 4, 1867, (from a letter addressed to the Secretary of 
State, Washington). — On the 14th of November last a new volcano 
broke out in Nicaragua, about eight leagues to the east of the 
dty of Leon, on a crowded line .of volcanos running through the 
State parallel to the Pacific coast. 

It commenced about one o'clock in the morning with a succes- 
son of explosions, which were distinctly felt and heard at Leon. 
These explosions opened a fissure through the earth crust about 
half a mile in length, running from the old fissure in a southwest 
direction, about midway between the extinct volcanos of Las Pilas 
md Orota, which are two of the numerous cones studding the an- 
cient fissures. 

Before daylight on the morning of the 14th, fire was seen issuing 
from the new volcano in various places. The explosions contin- 
ued irregularly during the whole time that the volcano was in a 
state of eruption, sometimes in rapid succession, and at other 
times at intervals of half an hour. Low, rumbling sounds were 
heard almost incessantly. Li the course of a few days two craters 
were opened on the new fissure, about a thousand reet apart, the 
one at the southwestern extremity discharging perpendicularly, 
and the other shooting out toward the northeast at an angle of 
forty-five degrees. The flames [?] firom these two craters increased 
in size and height, while jets or flame and slighter discharges were 
emitted firom two or three other side fissures. 

On the morning of Nov. 22d, I went to the new volcano for the 
purpose of observing it more closely, though I had seen and heard 
It every day and night firom Leon. The best view I obtained of 
it on that occasion was just before daylight fi-om a mountain sum- 
mit, about one mile to the northeast of the fissures and at right 
angles with it. The main crater at the right was actively at work 
throwing out flames* and half-melted cinders through a circi^ar 
orifice about sixty feet in diameter, which was constantly filled to 
its utmost capacity with the ascending masses. A regular cone, 
built up entirely by the falling cinders to the height of about 200 
leet, had already formed around the crater. 

Tlie rim of the cone was white with heat, and the outside was 
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red hot for half way down, while the remamder of its baokgroond 
work was glittering with innumerable glowing sparks. It was 
puffing quite regularly about once a second with a strong, con- 
stant blast, which kept up a column of flame filled with nvkg 
cinders, to the height of about 500 feet above the mouth or the 
orifice. Irregular explosions occurred at intervals, varying firom 
ten to thirty minutes, increasing the force and volume of the dis- 
charges, and sending them far up into the rolling clouds abova 
The cinders went up in half-fiised blazing masses, from one to 
three feet in diameter, and came down upon the cone hardened, 
striking with a clinking metallic sound. A^r daylight the red 
appearance of the cone changed to bluish-black. The left-hand 
crater was shooting out oblique discharges of flame of a similar 
character at an angle of forty-five degrees fixmi the other, and ev- 
idently communicated with it about a thousand feet below the 
surface, the two craters being that distance apart and both die- 
charging simultaneously. The half horizontal crater was about 
twenty feet in diameter. 

On the afternoon of the 27th, after a series of explosions which 
seemed to shake the earth to its center, the volcano commenced 
discharging vast quantities of black sand and heavier rocks. The 
column of flame at night was considerably increased in height, 
and bright meteor-like spots were seen ascending in the flames to 
the height of not less than 3,000 feet. These were large spherical 
stones four and five feet in diameter. The next mormng the 
streets and house-tops were covered with fine black sand from the , 
volcano, and a vast luminous cloud of raining sand overspread the 
whole surrounding country. The rain of sand continued until the q 
morning of the 30th, when the volcano died away, apparently ex- 
hausted by its eruptions. The sand now covers the whole sur- 
rounding country from the volcano to the Pacific, a distance of 
more than fifty miles from it. At Leon it is from an eighth to a 
quarter of an inch in depth. As we approach the volcano it grad- 
ually grows deeper and coarser. For a mile around the crator 
it lies in particles from three-eighths to half an inch in diameter 
and about a foot in depth. Still nearer to the cone the sand in- 
creases to seveiral feet in depth, and the particles gradually in- 
crease in size until they become small broken rocks. About the 
base of the cone round heavy rocks from four to five feet in diam- 
eter lie thickly scattered, but much the larger portion of them are 
broken into fragments. The cone itself is 200 feet in height, 
with a crater in the top 200 feet in diameter and -about the same 
number in depth. The inside of the crater, as well as the ou^ 
side, is covered with hard broken rocks, generally less than a 
foot in diameter. A long ridge of black scoria leads out from 
the branch crater in a northeasterly direction. The slaggy lava- 
like scoria which first issued from the main crater is now prin- 
cipally covered up by the hard igneous rocks which came ont 
from the profounder depths with the last discharges. The fb^ 
est for leagues around is scarred and maimed by the shaip- 
cutting storms of sand, and near the volcano the trees lie oat 
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into numerous fragments, half buried under the sand and rocks. 
Fhe volcano was an active and interesting sight for 16 days, and 
low in its repose affords an ample and mstructive field for the 
^eolo^st. Indeed, no country in the world presents a more in- 
beresting study than the plain of Leon. Twenty volcanic cones 
sire seen rising from it at a single view. Its soil is unequaled 
in fertility, as finely pulverized and as evenly distributed as that 
of the valley of the Nile or the Mississippi ; not, however, by 
water, but by fire I It has literally rained down from the volca- 
nos, richly flreighted with fertilizing materials. 

Humboldt regretted before his &ath that men of science had 
not more ftiUy investigated this remarkable region of country, 
and it is sincerely to be hoped that it may not much longer re- 
main neglected by them. 

The recent fall of sand has been followed by a shower of rain, 
and though a few days have since elapsed, com, cotton and grass 
have grown more rapidly under its fertilizing influence than I 
have ever seen plants grow before. Some weeds and plants it 
kills ; others it starts forth with renewed life and vigor. 

I send herewith a specimen of the sand gathered at Leon before 
the rain, hoping that it may be analyzed. [The sand consists of 
grains of scoria, chrysolite and a feldspar]. 

It may be proper m this connection to call attention to the re- 
cent destructive storms, earthqnakes and eruptions which occur- 
red in and around the island of St. Thomas during the same pe^ 
riod of time which I have been describing, and which undoubt- 
edly sprang from the same general cause, as those earthquakes 
were distinctly felt at Leon. 

2. JBlarthquake at St Thomas. {\,) From Commodore BisselPs 
official Report to Rear Admiral J. d. Palmer, of the loss of the 
United States Steamer Monongahela, dated United States Steam- 
ddp Monongahela, St. Croix, Nov. 21, 1867. — ^I have to state, with 
deep regret, that the United States steamship Monongahela, under 
my command, is now lying on the beach in front of the town of 
Frederickstadt, St. Croix, where she was thrown by the most fatal 
earthquake ever known here. The shock occurred at 3 o'clock 
p. li. of the 18th inst. Up to that moment the weather was serene, 
and no indication of a change showed by the barometer, which 
stood at 30 degrees 15 minutes. The first indication we had of 
the earthquake was a violent trembling of the ship, resembling the 
blowing off of steam. This lasted some thirty seconds, and imme- 
diately afterward the water was observed to be receding rapidly 
from the beach. In a moment the current was changed and bore 
the ship toward the beach, carrying out the entire cable and draw- 
ing the bolts from the kelson, without the slightest eflect in check- 
ing her terrific speed toward the beach. Another anchor was or- 
dered to be let go, but in a few seconds she was in too shoal water 
for this to avaiL When within a few yards of the beach the reflux 
of the water checked her speed for a moment, a light breeze from 
ihe land gave me a momentary hope that the jib and foretopmast 



134 MtBoellaneaus IntettigeMB. 

staysail might pay her head off shore, so that in the reflux of the 
wave she might reach waters sufficiently deep to float her, and then 
be brought up by the other anchor, lliese sails were immediately 
set, and she paid off so as to bring her broadside to the b^dk 
When the sea returned in the form of a wall of water twenty-five 
or thirty feet high, it carried us over the wareliouses into the find 
street of the town. This wave in receding took her back toward 
the beach, and left her nearly perpendicular on the edge of a coral 
reef, where she has now keeled over to an angle of fifteen degree& 

All this was the work of a few moments oi3y, and soon afterthe 
waters of the bay subsided into their naturally tranquil state, 
leaving us high and dry upon the beach. Providentially only four 
men were lost : these were in the boats at the time the shock com- 
menced. ***** Persons looking at the ship from show 
declare that the bottom of the bay was visible where there was 
before, and is now, forty fathoms of water. 

(2.) Communication to the Secretary of State from Otto Fbed- 
BBiCK Raupach, of St. Thomas, dated Dec. 28th, states the fol- 
lowing facts as introductory to a full list of all the shocks, with 
their time of occurrence. 

The 1 8th of November was a beautiftil clear day, with a find 
blue West India sky. The wind was east-by-north, but there wm j 
very little of it. The ocean was quiet ; there was almost a calm. ] 
The sun shone bright and warm, and the barometer stood at 34* j 
Reaumur, in the shade. There was not the least sign of any kind I 
to foretell this great convulsion in nature, when suddenly, at ahont ^ 
a quarter of 3 o'clock in the afternoon, there was heard an und6^ 
ground rumbling noise, which was immediately followed by a te^ 
rific earthquake, which seemed to come from south-by-west, and 
pass on to the north-by-east. The earth seemed as if composed 
of small waves rising and sinking under your feet, so that if yon 
made a step forward, your foot seemed to meet higher ground, and 
if you put it backward it also there met higher ground. To stand 
still in one spot was impossible, and when trying to walk it was aft 
if something kept you back. The underground sound, while the 
first shock was going on, for about one minute and a half, WM 
most dreadful. It terrified every living soul. The sun seemed at 
once to become dim ; it was as if eclipsed, and this dimness lasted 
that first day until sunset, and continued the whole of the nelt 
day, but in a less degree, and it only wore away entirely in the 
course of two days more. It was as if the sun, though apparently 
as bright as usual, had lost some of its warming and illuminating 
power. After the first terrific shock the ground continued groan* 
mg and trembling, when, about ten minutes after, a second strong 
shock was felt. Directly after this second shock the ocean, which 
shortly before the first shock had receded from the land several 
hundred feet, was seen to rise like one huge wave and come in 
toward the harbor. It stood up like a straight white wall, abont 
from fifteen to twenty feet high, and advanced iP^ry fast into th^ 
harbor, sweeping or upsetting small vessels before it, and raising 
the large men-of-war and steamers to its top. The appearance (H 
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his wave was like a white masonry wall, erect and straight as if 
milt with the aid of a rule ; it had not the appearance of ordin- 
ary waves. It broke in over the lower parts of the town to the 
leieht of a couple of feet and to the extent of about two hundred 
Jid fifty feet inland, according to the level of the locality. The 
ising of the waves was repeated a second time after an mterval 
>f about ten minutes, and the second appeared to be even a little 
arger than the first, and went a little further inland. After these 
two waves had passed away, the ocean remained, as far as the eye 
could see, quite calm again, just as it was before the first shock of 
the earthquake had occurred. 

The shocks continued and were felt every few minutes. It was 
as if the shocks of the first day hung together in one chain, but 
fix)m 2 :46 o'clock on the mornmg of the 19th of November, the 
shocks were felt more separately and distinct, and, therefore, seem- 
ed as if they were more frequent. 

From 2:45 o'clock p. m. on the 18th till 2:45 o'clock a. m. on the 
19ih, there were eighty-nine shocks. From 2:45 o''clock a. m. on 
the 19th till midnight, there were two hundred and thirty-eight 
shocks. The shocks became less severe from the 21st of No- 
vember. 

3. JSarthquake in Western New York^ Vermont and Lower Can- 
od^ — On the morning of Wednesday, the 18th of December last. 
It about 3 o^clock, a severe shock of earthquake was felt at Mon- 
teeal, Burlington and other places in Vermont, and over a distance 
of 400 miles to the west. The shock is stated to have lasted 20 
fleconds at Burlington, and a minute and a half at Syracuse, N. Y. 
The shock is describj^ at Syracuse as like a succession of waves 
fix>m the south to the north. At Hammond, N. Y., the first shock 
is stated to have occurred at 10 minutes before 3, others lighter 
followed ; and at 4:27 was the final one, which was quite severe. 
[t shook down crockery, and frightened many persons, but did no 
serious damage. 

4. Corrections to a paper " on the Comparative Strength of 
Cannon of modem construction^'''^ published in the Vllth volume 
of the Proceedings of the Academy ; by Danibl Tbbadwell. 
^iztr. Proceedings Amer. Academy of Arts and Sciences, for 
Oct. 8, 1867). — ^In a paper "On the Comparative Strength of Can- 
non of Modem Construction," written by me in January, 1866, 
oommimicated to the Academy in September of the same year, and 
pablished in the last volume (the seventh) of our " Proceedings^'* 
I, by some inadvertence for which I am now unable to account, m 
computing the force of the 600 pounder, or 13*3 inch, coil gun, as 
constructed by Armstrong, described, it as capable of bearing a 
diaige of 100 pounds of powder. 

Although this quantity of powder was no doubt fired in it, I 
know not how many times, yet it ought not by any means to be 
rated as its service charge; and I recognize it as an oversight in 
me to have taken it as such. In £skct, 1 have no belief^ that more 
than 70 pounds of powder should be assigned as the service charge 
rf the Armstrong 13*3 inch gun; as no gun can be trusted for 
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long continued firing with more than -^ of the largest charge of 
powder which it may have withstood, and no cast-iron gun with bo 
much as this. 

I have not the data necessary to determine accurately the Telocity, 
and consequently the force, which this reduction of the charge of 
powder must make in the shot ; but if we take the force of the 
shot in the direct ratio of the weight of the charge of powder w» 
shall have 261, instead of 372*8, as representing the "number of 
pounds of shot raised one foot by each pound of metal in the gun," 
as these numbers are in the ratio of 70 to 100. 

I am not able to state what has constituted the greatest chaige 
of powder borne by Armstrong's gun of 12 tons, carrying a shot 
of 300 pounds ; but, reducing the charge of 60 pounds, as givei 
by me, in the ratio of 70 to 100, we have a charge of 42 instead 
of 60 pounds of powder, and a consequent reduction of the foroe 
of the gun from 392 " foot pounds " to 273 " foot pounds." 

I have thought it the more necessary to make this correction, at 
in a computation of the force of the Dahlgren & Rodman guns 
given in the same paper to which this is a correction, the quantitr 
of powder then understood by me from all that had been published 
by government authority as constituting a service charge was ta- 
ken as one of the factors in assigning the measure of the foroe to 
those ffuns. It is now claimed, however, to have been discovered 
that the Rodman gun is capable of withstanding much larger 
charges of powder than were authorized to be used when my 
paper was communicated to the Academy. 

6. Cretacecms Coal in New Mexico, — ^In a letter from Ph)t 
John LeContb, dated Fort Craig, New Mexico, Oct. 3d, 1867, he 
states that through the facilities afforded him by Genersd W. W, 
Wright, Chief Engineer of the eastern division of the Unkm 
Pacific Railroad, he has been enabled to make an examina- 
tion, and determine the age of the bed of anthracite near the i 
Old Placer Mountain, twenty-five miles southwest of Santa j 
Fe. Dr. LeConte has forwarded to us specimens of the anthra* 
cite and also of the unmetamorphosed coal from the coal mine eight 
miles east of San Antoino and the Rio Grande. He has det6^ 
mined by his investigations that they both belong to the older Cre- 
taceous period, and are the same Ugnites mentioned by Dr. New- 
berry (Kept. Ives' Expedition) and Dr. Parry ^Rept. XJ. S. Bouh 
dary Survey) as occurring in other localities m tne Rio Grande 
valley. Dr. LeConte remarks, however, that the locality hear 
the Placer Mountain is the only place in which this Cretaceous coal 
has been converted into anthracite, and that the cause of the met* 
amorphosis is a stream of lava which has flowed over the roob 
containing the coal bed, and has congealed into gray trachyta 
The Cretaceous rocks dip nearly 30° in an easterly direction and 
the cleavage of the anthracite is vertical, bearing south. About a 
third of a mile from the anthracite locality is another exposure dt 
the same vein in which the coal is much less altered from its orig- 
inal condition. 



MisoeUaneoua IntdUgmoe. 137 

6. On the introdtiction into the Mohawk River and Erie Caned 
}f certain species of Shells not previously found in those waters. 
Extract from a letter from Dr. J. Lewis of Mohawk, addressed 
o the Smithsonian Institution). — " For the benefit of foture col- 
ectors, I would like to have recorded, that in the month of Oc- 
rober and November, 1867, 1 placed in the Erie canal, and the 
Kobawk river at this place, several hundred living specimens of the 
tfoUuscs Mr. Binney calls Vivipara contectoides. A large share 
3f these were placed in a wide and deep portion of the canal, 
aearly a mile east of the central part of the village of Mohawk, a 
few rods east of a point against which there has been a ** land slide'*'* 
from the adjacent bluff. A few were placed in the canal above 
tiie ^' upper lock and aqueduct " at Mohawk. In both instances 
near the south bank of the canal. A considerable number were 
placed on the south side of a wide curve in the river, several 
rods above the mouth of " Fulmer's Creek." These were distrib- 
uted along the muddy slope in water about 3 to 4 feet deep, for 
% space of about five rods, the adjoining land belonging to 
EieKiel Spencer, Esq. The western limits of distribution is near 
tbe center of the northern boundary of Mr. Spencer's lands. 

At this place, also, were placed in the river a number of sneci- 
mens of the shell Mr. Lea calls Trypoerastinia Lewisii. These 
ihells were sent to me from the Illinois river for this purpose, by 
Mr. John Wolf, of Canton, Illinois. 

I have hopes that this effort to colonize these species will prove 
saccessfrd, as they were all apparently healthy and active. A 
limited number oi specimens of Vivipara were examined and found 
to contain embryomc young in various stages of development, but 
none ready for exclusion. Forty young, and over, were taken from 
one specimen an inch long. Other Molluscs have been solicited 
for smnlar experiments. Reports will be made when they are 
colonized. — ( Communicated by Prof Henry.) 

7. Observations on the transfer of the Library of the Smith- 
Bonian Institution to the Library of Congress ; by Professor 
EEbnbt. (From the unpublished Report of the Secretary of the 
Smithsonian Institution for 1866). — ^Although the present condition 
of the fund is a matter of congratulation, vet there is another fact 
belonging to the history of 1866 of equal if not greater importance, 
in regard to the foture efficiency of the Institution. I allude to 
the transfer of the Smithson library for safe-keeping and support to 
the Library of Congress. To those who have not folly considered 
the subject, it might, at first sight, appear that this transfer of a 
large number of rare and valuable books from the building of the 
Institution would be attended with serious inconveniences, and be 
a virtual relinquishment of the control of property procured at 
the expense of the Smithsonian frmd. But it will be evident, on a 
statement of the facts, that the advantages accruing to the Insti- 
tution and the public from the transfer far outweigh any incon- 
vemence which may arise on account of it ; and that it will tend 
to increase the efficiency of the funds, while it adds to the security 
and even facilitates the general use of the library. 
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Although the removal of the books renders them somewhat len 
accessible to those engaged in study and researches at the Institfr' 
tion, yet all the current transactions of the scientific Bocieties 
the world, which constitute the principal part of the library, will \m 
still received at the Institution. An opportunity is thus afforded 
of noting their contents before the3r are sent to the Capital, and 
such books will permanently be retained as are of most oonstant 
reference. In addition to this, the Institution is to have at all 
times, the firee use of the books of the Congressional library as well 
as those of its own, and for this purpose, and the better aocomo* 
dation of the public, the library of Congress is to be open througb- 
out the year, with the exception of a month for cleaning and ex- 
amination. Hence the general student, instead of being debarred 
any important privilege, will find increased facility for research ia 
having access, m the same building, to both libraries. Again, tlia 
east wing of the Smithsonian buUding, in which the books weze 
deposited, is not fire-proof, and is liable to destruction by accidenti 
or the torch of the incendiary, while the rooms of the Capitol ave 
of incombustible materials. This wing was, moreover, filled to 
overflowing, and a more extended and secure depository oould not 
be obtained, except by another large draught on the accumulated 
funds intended to form part of the permanent capital Besides thifli 
by the terms of the transfer, the cost of the care, binding, and cat- 
aloguing of the Smithsonian books is provided by government^ and 
an important part of the annual income of the Institution is thus 
saved for other purposes. 

But the advantages of the transfer are not confined to the Insti- 
tution. The library of Congress ha^ secured such an addition as 
cannot be obtained by purchase, since many of the books are pres- 
ents from the duplicates of the old libraries of Europe, consisting 
of transaction and other publications of the leamea societies S 
the world, forming a special collection, not only ranking as first in 
this country, but one of the best anywhere in existence. Neither 
is it alone the value of the books that have actually been trans- 
ferred which is to be considered, but also the means which are (A 
fered, through our system of exchange, for the perpetual increase 
of the several series of works which contain the record of the ao- 
tual progress of the world in all that essentially pertains to the 
mental and physical development of the human family. The trans* 
fer of the Smithson library has furthermore tended to awaken an 
interest in the library of Congress, which cannot fiiil, under the 
energetic superintendence of the present librarian, Mr. Spofford, 
in a few years to render it worthy of the national CapitoL An ap- 
propriation of $100,000 has been recommended* by the Joint Com- 
mittee of the two houses of Congress for the purchase of the librarr 
of Mr. Peter Force, consisting of books relative to America. With 
these additions the library of Congress will be the largest in the 
United States, and the necessity of a separate building is even 
already foreshadowed. 

* An act has been passed in accordance with this reoommendatiim, and liie tt- 
braiy of Mr. Force is now the proper^ of the QoTemment 
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But aboTe all, the act authoriEing the reception, care and snp- 
' 0ort of the Smithson library may be considered as an approval by 
Ocmgress of the general policy adopted and the course pursued by 
Ihe uis^btttion. It will be recollected that at the commencement 
% munber of influential literary men warmly advocated the expen- 
liture of the larger portion of the income of the Smithson mnd 
n the establishment and support of a library. This plan was op- 
posed on the ground that the Institution by the terms of the be- 
aiiest should be of a cosmopolitan character, and produce r^ults, 
tlie benefits of which would not be confined to one city, nor even 
cme country, and which could not be accomplished by a library. 
TDie act of organization, however, was so expressed as to give 
«dIor to the idea that a large library was intended by Congress, 
and much complaint was at one time made because more of^ffie in- 
eome was not expended in the purchase of books. The late legis- 
lation of Congress will leave no ground for further cavil in regard 
to this point, and while the Institution will be relieved from a large 
acpenditure on account of the library, a national collection of books 
wm be formed &r more extensive than could possibly be supported 
hf the Smithsonian fund. 

Moreover, while thus relieving the Institution fi*om a charge 
vUoh has borne so heavily on its resources. Congress has afibrded 
BKMt enoonraffing evidence of an important advance in public 
r niiiiion regardmg the right interpretation of the terms of the 
V bithson bequest. It is substantially a recognition by the national 
^ l^latnre of the fiict that the Smithson fimd ought not to be bur- 
^ wied with the support of objects which, while they absorb the 
■ aoome, are locally restricted m their influence, and neither essen- 
i^ tUly connected with the design, nor authorized by the language 
ti ue trust. Since Congress has eventually thought proper to 
lasiime the care of the library we may cherish the hope tnat in 
due time it will also make provision for the separate maintenance 
<rf a collection of objects of " nature and art," not unworthy of 
the National Capital ; and that the proceeds of a fund, now gene- 
Tally recognized as having been intended by the testator for ob- 
jects of a nigher order than those confined to local or even na- 
tional benefit, will be entirely devoted to the system of operations 
which an experience of twenty years has abundantly shown to be 
the best and most practical means of realizing the design of the 
testator. 

The propriety of making provision for the separate mainten- 
ance of a national museum, and of relieving the Smithson fimd 
from the burden imposed upon it in this way, will be evident when 
the fiict is recalled that the plan of the present expensive building 
was adopted to accommodate the museum of the Wilkes' exploring 
expedition, the care of which had been devolved upon the Institu- 
tion by the law of Congress. But the Board of Regents, after 
the building was completed, decided that the keeping of this mu- 
seum ought not to be a charge on the Smithson fund, and before 
issnming the care of it asked an appropriation, at least equal to 
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the cost of keeping the articles, while in the Patent Office. ( 
gresB recogniz€Kl the propriety of this position, complied with 
request, and has appropriated since the transfer, annually, |4, 
This sum, howeyer, has not sufficed to defray the cost of att 
ance, eyen during the period of low prices preyious to the - 
without allowing for any increase in the numoer of articles, o 
the interest of the money expended on the building. 

It is highly gratifying to obserye that a more uberal spin 
present exists. Congress has recently made proyision, ox 
ample scale, for the accommodation of an Army Anatomical 
seum, and for a Museum connected with the Agricultural De 
ment, and it can scarcely be doubted, that on a proper present 
of the subject, the same enlightened consideration wnich pre 
ed tlKPapi>ropriations for these kindred objects, will also in 
Congress either to appropriate the Smithsonian building to th 
of a National museum, under a separate organization and ei]. 
ment, or else to make an annual grant of money, which, expei 
under the direction of the Board of Regents, shall be suffic 
properly to support an establishment of this kind. 

The reconstruction of the building has been carried on doriog 
past year as rapidly as the funds at command and a due reg 
to the character of the work would allow. The considerati 
which haye goyemed the building committee haye been to rei 
the work entirely stable in regard to materials and construct 
and thoroughly fire-proo^ first completing such parts as were 
cessary for the safety of the structure, and next those most wai 
for use in the operations of the establishment. 

One of the most important points to be determined during 
year was the kind of roof to be adopted for the main build 
and, after full inquiry, the preference was giyen to one, consis 
of an iron frame with slate coyering. The contract for the 
work was made with the Phoenix Iron Company of Philadelj 
but owing to unexpected delays the frame was not receiver 
time before the setting in of frost to complete the coyering ' 
slate. The walls of the large south tower were found in a t^ 
condition than was at first supposed, thirty feet of the height 
ing to be remoyed and entirely rebuilt, the facing of cut e 
bemg of new material. To secure the front towers and fii: 
supports for the iron beams and brick arches for the floors, a 1^ 
of brick, laid in cement, has been constructed from the botta 
the top. The inner lining of the walls of the upper story (^ 
main building, which was exposed to the fire, has also bee: 
tirely renewed with similar materials. The masonry of the ^ 
building is now completed, and it is expected during the nenl 
son to finish all the rooms except the main hall oyer the mm 
The future use of this room, which is 200 feet long by 60 feet i 
has not ^et been settled. It will not be wanted for the us< 
the Institution, and unless deyoted to a National Museum o 
some other purpose, it would probably remain for an indef 
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,^ unfinished. The reconstruction of the building, exclusive of 

room, will cost $160,000, and if to this be added the sum pre- 

expended on the erection of the building, we shall have a 

of $475,000, of which, at least, $400,000 might have been 

to the principal, or expended in the promotion of know- 

le superintendence of the work is still under the direction of 

architect, Mr. Adolf Cluss, and every part of the construction 

aD the plans have been critically examined and discussed by 

Government. • 

8, Porcektinrlike glass from Cryolite, — ^The various products of 

Cryolite industry are briefly stated in volume xxxv (1863) of 

I JoumaL These products are manufactured on a large scale at 

[itrona, Pennsylvania. And in addition a glass has been made 

ftging together sand and cryolite which is a very close and 

jdflome imitation of fine porcelain. 

i JDr. Livingstone, — Sir Koderick Murchison in his address be- 

the Gleographical Society, cited at page 14, states his firm 

fjidief in the safety of Dr. Livingstone. The latest telegram an- 

■loances that this African traveller is alive and well. Positive 

[fdfices just received in London leave no doubt as to his safety. 

OBITUARY. 

. 10. Dr. John Ruggles Cotting. — ^Dr. Cotting died at Milledge- 
fiQe, 6a., on the 18th of October. He was bom in Acton, Mass., 
fa VlU, The following sketch is from the Southern Recorder. 
His first fifty years were spent in Massachusetts ; his last thirty 
f in the valley of the Oconee, m Georgia, at Milledgeville. Refined 
i; bynatnreand by all the good influences of Harvard and Dartmouth 
colleges, he perfected his excellent education by several years of 
ttrofessional life in Amherst College, in high schools and in the 
Bcatkshire Medical Institute; and besides this, during all these 
TOtts, he was a settled Congregational minister of the Gospel 
In 1835 Dr. Cotting removed South, and was first settled in Au- 
gusta, 6a,, where he was engaged by some liberal, enlightened 
geDtlemen, all or mostly cotton planters, to make a geological and 
agricnltaral survey of Burke and Richland counties. This impor- 
tiuit work, the first of its kind in Georgia, was done in the year 
1836; his map and drawings were deposited in the Medical Col- 
lege of Georgia, at Augusta, and his report, an interesting duo- 
dcMmo, with his local and geological descriptions, analysis of cot- 
ton lands, and a table of fifty-seven genera, embracing a large nujii- 
ber, of fossils, was published and submitted to Governor Schley, 
who laid it before the legislature and urged them to order a simi- 
lir survey of the state. They adopted his advice, appropriated 
110,000 to the service, and Governor Gilmer appointed Dr. Cotting 
to the office of state geologist. The work was carried on for two 
jears, when owing to financial trouble the legislature withdrew 
the appropriation, and the survey ceased. During its progress, 
Dr. Clotting collected in the eastern counties of the state, and in 
the extreme southwest county, Decatur, a rich herbarium of our 
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peculiar flora, and a cabinet of our fossils and minerals, of 
scientific interest. Unfortunately for the cause of science h 
lection was distributed among tne colleges or otherwise dii 
of, and the results of his labors are lost. 

11. LoBD RossB, the Astronomer, died Oct. 31, aged 67 ] 

lY. MISCELLANEOUS BIBLXOGBAPHT. 
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1. CoUon^s Journal of Geography and CoUcUeral Sd 
a record of Discovery, Exploration, and* Survey, issued qui 
from Oolton's Gkiographicai establishment. 16 pp. 8vo. |1 ! 
New York, Oct., 1867. Number 1.— Messrs. &. W. 4 C. 
ton, who are well known as the publishers of Cdton's AtL 
other American maps, have conmienced the publication of a 
nal of Geography and Collateral Sciences." It is to be pul 
as a record of discovery, exploration and survey. The mrsi 
ber contains a sommarf of what » known in 'respeot to . 
illustrated b^ a map of the Territory, including the nu 
appertinent islands ; and also the earlier portion dT a paj 
Irof J. D. Dana, on " the plan of development in the Gee 
History of North America," which^i^vas read before the An 
Association in 1856, and is illustrated by a map of the wo 
Mercator's projection. The Journal also contains a seleci 
items pertaming to recent discoveries and investigations on 
entparts of the globe. 

The publishers are very modest in the announcement o 
plans, — but they show a good spirit, and we trust that th( 
receive sufficient encouragement in their undertaking to ^ 
its continuance. If they will bring together merely the res 
American rcjiqprches and surveys, with carefully prepared 
they will rendlf a good service to scientific readers. Tl 
number is dateil October, 1867 ; the second has not yet reac 

2. TTie Cambridge course of JElementary Physics. Par 
Cohesion^ Adhesion^ Chemical affinity^ and Electricity, B; 
RoLFE and J. A. Gillet, Teachers in the High School, Cam 
Mass. Boston, Crosby & Ainsworth, 1868. 12mo, pp. vi, 
This book aims to be a collection of leading principles, rath 
a mere compilation of facts. The molecular attractions, c 
and adhesion, are very well treated from the modem stan< 
The chemical part follows in the main, the order of Ho: 
modem chemistry. The new notation is used, but joined to 
fitting nomenclature of the old* Facts too, are rather scar 
student ought to have the properties of the principal elemeu 
frilly stated, to enable him to understand the more practic 
of the section, such as the growth of plants, the manufai 
sulphuric acid, soda-ash, etc. The subject of electricity is v< 
presented. An excellent summary of the contents of each 
18 given at its close, and chemical problems are introduce( 
needed. Greater precision of language would be desirabl 
ever, in some instances; as when it is said ^'Thepartie 
which a solid is resolved when it melts, and a Uquid when 
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I called molecules 'V ^^^ again when ohemical affinity is defined 
«that force which causes the elements to combine." Moreoyer 
B equation Naj^O+HaSO^izzHNae+HNaSe^ is hardly admis- 
}le. We think that the book will serve a good purpose neverthe- 
^ and commend it to the attention of teachers. 

3. The Cambridge course of ElemerUary Physics : Part Third, 
itrmmy^ by W. J. Rolfs and J. A. Gillbtt, Teachers in the 
igh School, Cambridge, Mass. 308 pp. 12mo, with numerous 
nstrations. Boston, 1868. (Crosby & Ainsworth, Boston; O. S. 
jh, New York.) — ^This little volume is intended as a popular in- 
oduction to Astronomy for High Schools and Academies, and 
^)ears to be well adapted to its purpose. The abstruse mathe- 
B^ of the subject axe not touched, upon ; while the principles are 
ecinctly and clearly explained and illustrated by excellent wood 
tfl. The cuts of the nebulae, of the Moon's surface, and the surface 
Bome of the planets, have hardly been excelled as wood engravings. 
16 Tolome cloees with '^ Questions for review and examination.'' 

4. Akademische Denkreden^ von Dr. Carl Fb. Ph. v. Mabthts, 
Itgliede der EL Bayer. Akademie der Wissenschaften, und Secre- 
irder Mathemat.-Physical. Classe. Leipzig, 1866. pp.619. — 
; yarious times, during many years past. Dr. Yon Martins has 
en called upon to present to the Academy above named, bio- 
ipiiical or memorial notices of members recently deceased, a 
« he was peculiarly fitted to perform. He has now collected 
) papers into the volume before us, making a valuable collection 
forty-four biographical notices, some of which have appeared 
ore, others not, but all have been revised or amended, where 
i has been deemed advisable. We have here pleasant sketches 
he lives of many of the men who have been especially eminent 
cience in Europe, who have died during the last thirty years or 
e. 

Physical Geography ; by Prof D. T. Anstbd, M.A., F.R.S., 

468 pp. 12mo. Philadelj)hia, 1867. (J. B. Lippincott & Co. 
ro£ Ansted's work on Physical Geography gives an interesting 
popular view of the features and physical phenomena of the 
e. It is full in facts, for a work of the size, more so than 
»ably most teachers would desire, and less well supplied than it 
it be with comprehensive views of the arrangements of the 
ti's surface. The author sees no objection to the Darwinian 
)thesis. 

JReport of the Superintendent of the U. S. Coast Survey y 
nng the Progress of the Survey dwringthe year 1866. 232 pp. 
with 31 large plates, mogjly maps. — ^The health of Dr. Bache, 
Superintendent of the Coast Survey was already much im- 
ed, when the Report for 1865 was called for, and the work of 
preparation consequently devolved on the able Assistant in 
ge, J. E. Hilgard. This volume is especiallyrich in its maps. 

Ch^mbers^sMicyclopediay A Dictionary of universal £[nowl- 
3 for the People, on the basis of the latest edition of the Gher- 
. Conversations Lexicon. Illustrated by wood engravings and 
«. The American reprint by J. B. Lippincott & Co., of Phil- 
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adelphia, of this valuable and popular Encyclopedia has been ig- 
sued to Part 119 inclusive, which closes volume IX, and carries the 
work half through the letter V. 

8. 27ie Chemical News. — ^The American reprint of the Chemical 
News, has now become a true transcript of the original work, and 
we commend it to the American public. 

Proceedings of the American Association for the Advancement of Science. Fif- 
teenth meeting, held at Bufifalo, N. Y., Aug. 1866. 130 pp. Svo. Published \ij 
Joseph Lovering, Permanent Secretary, Cambridge, 1867. 

Eeport of the Calcutta Cyclone of October, 1864, by Lieut. Col. J. E. Gastrett 
and Henry F. Blanford, A.B.S.M., with Maps and Diagrams illustrating tlie ^ 
origin and progress of the storm and the track of the storm wave. Printed and ^j 
published for the government of Bengal, by order of the Lieutenant Grovemor. 
Calcutta, 1866. A very valuable report, with a complete survey of the facts in 
their various relations. 

Proceedings Boston Soo. Nat. Hist., vol. zi — ^p. 132, On Diatomaoeous mud 
from Pleasant Beach, Cohasset; C. Siodder, — ^p. 136, Method of stimulating union 
between insects of different species ; L. Trouvelot. — ^p. 141, Rocks in Nature and 
in the Arts ; A, L. Fleury. — ^p. 151, Meteorology of Cape Flattery, Washington 
Territory; J. G, Swan. — ^p.l61. Annual Beport. 

Prooeeddtgs Acad. Nat. Sci., Philadelphia, No. 3, June^ July, Aug., Sept, 
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Abt. XVin. — Michael Faraday y his Life and Works ; by 

Professor A. de la Rive.* 

SciEKOE has just lost one of its most eminent and faithful 
representatives. Faraday died on Sunday^ the 25th of August, 
1867, at Hampton Court; he was bom on the 24th of Septem- 
ber, 1791, at ]S ewington Butts, near London. litf 1804, at the 
age of thirteen, he was apprenticed to a book binder, in whose 
workshop he remained eight years. So many books passed 
through his hands that he dould not resist the temptation of 
opening and reading some of them. These readings, performed 
in the evenings after the work of the day was &iished, gave 
him a taste for study, and in particular for that of the sciences. 
The JEncydopcedia Britannica first of all introduced him to 
some notions of electricity ; and it was afterward, from the 
works of Mrs. Marcet, that he derived his first knowledge of 
chemistry. His labors received their permanent direction from 
this opening ; their essential objects were electricity and chem- 
istry. 

" Do not fancy," he said to me in a letterf of the 2nd of Oc- 
tober, 1858, in which he gives me these details, ^Hhat I was a 
profound thinker or a precocious child; I had merely a good deal 

* Copied from the PhiL Mag. for Deo. 186t, for which it was translated from 
the Biblioth^ue Universelle, October 25, 1867, Arch, des ScL, pp. 131-176. 

J This letter was addressed to me on the occasion of the death of Mrs. Marcet, 
the notice whidi I was about to publish on this distinguished woman (see BibL 
Univ. nouyelle s^rie, 1868, voL iiL). 

Ax. JouB. Soi.— Sbgqnd Sbbobs, Vol. XLV, No. 181— Maboh, 1868. 
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• 
of life and imagination^ and the tales of the Thousand and One 
Nights pleased me as much as the Encydopcedia Britanmca. 

^^But what saved me was the importance I early attached to 
facts. In reading Mrs. Marcet's book on chemistry, I took care 
to prove every assertion by the little experiments which I made 
as far as my means permitted ; and the enjoyment which I found 
in thus verifying the exactitude of the facts contributed essen- 
tially to give me a taste for chemical knowledge. You may 
therefore easily imagine the pleasure I experienced when I sub- 
sequently made the personal acquaintance of Mrs. Marcet, and 
how delighted I was when my thoughts went backward to con- ^ 
template in her at once the past and the present. Whenever I 
presented her with a copy of my memoirs, I took care to add 
that I sent them to her as a testimony of my gratitude to my 
first instructress." 

^^I have the same sentiments toward the memory of your own 
father," adds Faraday ; " for he was, I may say, the first who 
encouraged and sustained me, first at Geneva when I had the 
pleasure of seeing him there, and afterward by the correspond- 
ence which I regularly maintained with him." 

Faraday here alludes to a journey in which he accompanied 
Davy to Geneva in 1814, and in which, during a stay which he 
made with his illustrious master at my father's, the latter 
quickly discerned the merits of the young assistant, and formed ; 
relations with him which were interrupted only by death. At ■ 
the time when he travelled with Davy, Faraday was his assist- : 
ant at the Boyal Institution in London ; and I must say that 
he has more than once expressed tp me, both by letter and viva . 
voce, his thankfulness to the eminent chemist, who had admitted 
him to one of his courses, and consented, after running through 
the notes of this course prepared by the young pupfl, to take , 
him for his assistant. 

After the journey just referred to, Faraday, with the excep- 
tion of rare and short absences, never again quitted the Boyal 
Institution, where he had his laboratory and his residence. 
Married to a lady worthy of him, and who shared and under- 
stood all his impressions and all his sentiments, he passed a life 
equally peaceful and modest. He refused all the hoiprary dis- 
tinctions which the government of his country wish^ to confer 
upon him ; he contented himself with a moderate salary and 
with a pension of £300 sterling, which fully sufficed for his 
wants ; and accepted nothing supplementary to this except the 
enjoyment, during the summer, in the latter years of his life, 
of a country house at Hampton Court, which the Queen of 
England graciously placed at his disposal. 

Without children, a complete stranger to politics or to any 
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Mnd of administration, except that of the Boyal Institution^ 
which he directed as he would have directed his own house, 
having no interest but that of science, and no ambition but that 
of advancing it, Faraday was of all savants the one most com- 
pletely and exclusively devoted to the investigation of scien- 
tific truth of which the present century offers us an example. 

One may easily understand what must be produced under 
such circumstances by a life thus wholly consecrated to science, 
when to a strong and rigorous intellect is joined a most bril- 
liant imagination. Every morning Faraday went into his lab- 
oratory as the man of business goes to his office, and then 
tried by experiment the truth of me ideas which he had con- 
ceived overnight, as ready to give them up if experiment said 
no, as to follow out the consequences with rigorous logic if 
experiment answered yes. His every-day labor experienced no 
interruption, except tne few hours which he devoted from time 
to time to the exposition in the theatre of the Royal Institu- 
tion, before an audience equally numerous and select, of cer- 
tain parts^ of physics and chemistry. Nothing can give a no- 
tion of the charm which he imparted to these improvised 
lectures, in which he knew how to combine animated and often 
eloquent language with a judgment and art in his experiments 
which added to the clearness and elegance of his exposition. 
He exerted an actual fascination upon his auditors ; and when, 
after having initiated them into the mysteries of science, he 
terminated his lecture, as he was in the habit of doing, by rising 
into regions * far above matter, space, and time, the emotion 
which he experienced did not fail to communicate itself to 
those who listened to him, and their enthusiasm had no longer 
any bounds. "* 

Faraday was, in fact, thoroughly religious, and it would be a 
very imperfect sketch of his life which did not insist upon this 
peculiar feature which characterized him. His Christian con- 
victions occupied a great place in the whole of his being ; and 
he showed their power and sincerity by the conformity of his 
life to his principles. It was not in arguments derived from 
science that he sought the evidences of his faith ; he found 
th^n in the revealed truths at which he saw that the human 
mind could not arrive by itself alojie, even though they are in 
such great harmony with that which is taught by the study of 
nature and the marvels of creation. Faraday had long and 
justly perceived that scientific data, so movable and variable, 
cannot suffice to give to man a solid and impregnable basis for 
his religious convictions; but he at the same time showed by his 
example that the best answer which the man of science can 
^ give to those who assert that the progress of science is incom- 



148 Prof. A.dekb Bive'e Memoir of 

patible with these convictions, is to say to them, "And yet I 
am a Christian." 

The sincerity of his Christianity appeared in his actions as 
much as in his words. The simpuci^ of his life, the rectitude \ 
of his character, the active benevolence which he displayed in 
his relations with others, gained him general esteem and affec- 
tion. Always ready to render services, he could quit his labo- 
ratory when his presence elsewhere was necessary to a friend or 
useM to humamty. We see him putting his knowled^ under 
contribution both for inquiries upon questions of pubhc health 
or industrial applications, and to give practical advice to an ar- 
tisan or examine the discoverv of a cUbtttarU in the scientific 
career. Only, as I have already said, with these exceptions, he 
made it a rule not to allow himself to be turned aside from the 
labors to which he had consecrated his life by occupations of 
another kind, or by those pretended duties of society which 
waste time, abridge intellectual life (already so short), and very 
often leave nothing behind them but emptiness and regret 
It was not that he could not be eminently sociable when ne- 
cessary, or that he did not allow himself some relaxations when, 
fatigued with work, he needed some repose. But these were 
only accidental circumstances in his life, which was so exclu- 
sively devoted to his laboratory. 

The scientific career of Faraday was equally fortunate and 
complete. Named as early as 1823 a correspondent of the 
Academy of Sciences of Paris, he was called m 1844 by this 
same Academy to occupy one of its eight foreign Associate- 
ships, after having been associated successively with all the 
learned bodies of Europe and America. He was by no, means 
insensible to these scientific honors, which he accepted with 
genuine satisfaction, whilst he constantly refused every other 
kind of honorary distinction. 

But it is time to commence the more important part of this 
notice, that which is to be devoted to the examination of the 
works of Faraday. Only I may perhaps be allowed, before 
speaking of the works themselves, to say a few words of the 
manner in which Faraday worked. 

Is it true that the man of science who wishes to interrogate 
nature must set himself face to face with his apparatus, make 
them act to derive facts from them, and wait until these &cts 
have appeared, in order to deduce their consequences, and all 
without any preconceived idea ? Most certainly the philoso- 
pher who could advance such an opinion has n^ver experimen- 
ted, and in any case this method has never been that of dis- 
coverers ; it was assuredly not the one adopted by Faraday. 

There is a second method also which was not his, although 
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it is truly worthy of attention, and often fertile of resultsi 
This consists in taking up known phenomena and studying 
them with great prfecision, carefoUy deteilnining all the ele- 
ments and numencal data, so as to deduce therefrom the laws 
which govern them, and offcen also to show the inexactitude of 
the laws to which they were supposed to be subjected. This 
method requires great previous study, great practical talent in 
the construction of apparatus, remarkable sagacity in the in- 
terpretation of the results fumighed by experiment^ and, lastly, 
much perseverance and patience: It is tnie that it leads with 
certainty to a residt'; and this is its: good side; but the diffi- 
cult conditions which it imposes iiire= so many ^obstacles which 
prevent its being generally followed, except by the highest in- 
tellects. 

A third method, very different from the last mentioned, is 
that which, quittinsc the beaten track, leads, as if by inspira- 
lion, to those great discoveries whicA o]^n new horizons to 
science. This method, in order to be fertile, requires one con- 
dition-^ condition, it is true, which is but rarelv met with,— 
namely genius. Now this condition existed in Faraday En- 
dowed, as he himself perceived, with much imagination, he 
dared to advance where many otners would have recoiled ; his 
sagacity, joined to an exquisite scientific tact, by furnishing 
him with a presentiment of the possible, prevented him from 
wandering into the fantastic. Still always wishing for facts, 
and accepting theories with difficulty, he was nevertneless more 
•or less directed by preconceived ideas, which, whether true or 
&lse, led him into new roads, where most frequently he found 
what he sought, sometimes indeed what he did not seek, but 
where he constantly met with some important discovery. 

Such a method, if indeed it can be called one, although bar- 
ren and even dangerous with mediocre minds, produced great 
things in Faraday's hands ; thanks, as we have said, to his 
genius, but thanks also to that love of truth which character- 
W him, and which preserved him from the temptation so 
often experienced by every discoverer, of seeing what he wishes 
to see, and not seeing what he dreads. 

The works which have issued from his brain, so well organ- 
ized, are numerous and varied ; they relate essentially, as we 
have abeady stated, to chemistry and electricity. Those on 
the latter subject are by far the most numerous and impor- 
tant ; we shall therefore devote to them the greater part of 
this notice, after giving a summary exposition of the otners. 
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I. ^ 

In 1816, Davy received a specimen of native caustic lime 
from Tuscany. He gave it to Faraday for analysis, and found 
thai the account ^iven was so perfect that he had it printed, 
and accompanied it with some observations. This success, by 
giving Faraday confidence in his own strength, encouraged mm 
to attempt other original researches. He published (m 1817 
and 1818) an investigation of the passage of gases through 
narrow tubes, from which it appeared that the velocity of the ] 
flow of elastic fluids does not depend upon their density alone, 
but also upon their individual nature. Various other points 
of chemistry and physics, besides those which had electricity 
and magnetism for their object, attracted his attention from 
time to time throughout the whole of his scientific career. 
Now we have a note upon the combustion of the diamond ; 
then an investigation of the soimds produced by the combus- 
tion of gases, or by the superposition of a strongly heated iron 
rod upon a mass of copper at the ordinary temperature (Tre- 
velyan's experiment); and then, again, researches upon the 
limit of vaporization, or upon the evaporation of mercury at 
low temperatures. We may notice two important memoirs— ^ 
one upon the ex{)lanation of certain optical illusions produced i 
by bodies in motion, the other 4escribing some new acoustic - 
figures proceeding from the vibrations of the stratum of air in : 
contact with the surface of vibrating plates. Hi* elegant dis- 
covery of regelation (that is to say, of the power possessed by 
two fr-agments of ice when brought together to become amal- 
gamated by the fact of their simple contact at a temperature 
above 32° F.), followed into its consequences as it has been 
by Tyndall, has had a much greater influence than perhaps he 
ever expected. In all these notices, even the least important 
of them, we find an original idea, a new and striking point of 
view, which enables us at once to recognize Faraday. And, in 
connection with this, how can we omit to mention his simple 
and clear explanation of table-turning, and the ingenious ex- 
periment by which he so clearly shows the muscular efforts 
made unconsciously by the persons who, by laying their hands 
upon the table, cause its movement ? 

Let us now dwell for a few moments upon some researches 
of longer duration, the publication of which preceded, and 
also in great part accompanied, his great works on electricity. 

In 1820 Faraday described two new compounds of chlorine 
and carbon. One of them is solid, transparent, and colorless ; 
it crystallizes in little prisms and in laminaB, and is obtained 
by exposing to the direct action of the sun bicarbonated hydro- 
gen gas with a large proportion of chlorine. The other con- 
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tains less chlorine ; it is liquid and colorless, possesses great 
density, and is prepared by passing the former through an in- 
candescent tube, from which chlorme is set free. The discov- 
ery of these two compounds filled up an important gap in the 
history of chemistry. 

Subsequently (in 1825), by the compression of the gas ob- 
tained from coal, Faraday obtained a new compound, which, 
no less interesting than the preceding from a scientific point of 
view, had besides a great industrial miportance. This was a 
bicarburet of hydrogen in a liquid state, which was found to 
be a mixture of several compounds endowed with various de- 
grees of volatility, and which could be separated by distillation. 
Every one know! the advantage, in the production of colors, 
derived from Hm by theiUustrious chemist Hofinann, when he 
extracted anilme from it. 

The discovery .of this bicarburet of hydrogen was onlv an in- 
cident in the reseturches which Faraday had undertaken m 1823, 
upon the condensation of gases into liquids. His mode of ope- 
ration in this investigation consisted in placing, in one extrem- 
ity of a recurved tube closed at both ends, the necessary ingre- 
dients for the production of the gas, and plunging the other 
extremity in a freezing mixture. The gas, evolved in a closed 
space, speedily condensed into a liquid state in the refrigerated 
extremity of the tube. In this way chlorine, sulphurous acid, 
sulphuretted hydrogen, carbonic acid, protoxyd of nitrogen, 
cyanogen, ammonia, and hyd rochloric acid were successively re- 
duced to a liquid state. With the exception of chlorine, aH 
these liquefied gases were colorless and perfectly trani»)arent; 
and all of them had a refractive power superior to that of water. 
The attempts made to reduce the other gases, especially hydro- 
^n, oxygen, and nitrogen, to a Uquid state were fruitless. 
Twenty years later (in 1844) Faraday resumed these experi- 
ments by directly condensing the gases by mechanical processes 
ia very strong and heimeticaUy sealed tubes, refrigeralTng them 
by means of the mixture of ether with solid carbonic acid pro^ 
duced by Thilorier's method. The condensation could be 
brought to fifty atmospheres, and the lowering of temperature 
to - 166° F., or 110° C. below 0°. In this way Faraday suc- 
ceeded in liquefying, besides the gases which I have already 
mentioned, defiant gas, phosphuretted hydrogen, and arseni- 
nretted hydrogen, as also fluosilicic acid; but he did not suc- 
ceed in solidifying them. On the other hand, by applying his 
new process to the gases which he had previously liquefied, 
he brought them not onl^ to a liquid state, but even to that of 
transparent and crystallme solids; hydrochloric gas alone of 
these latter would not become solid, whilst hydriodic and hydro- 
bromic gas were successively liquefied and solidified. 
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It is easy to understand aU the importance of an investigation 
the result of which was to modify completely, the received ideas 
as to the constitution of the permanent gases by causing them 
to enter into the category of simple vapors; this was to intro- 
duce into molecular physics a new and important notion, the 
consequences of which have gradually unfolded themselves. 

It is also to a question of molecular physics that we must 
refer the memoir on the relations of gold and the other metals 
to light, published by Faraday in 1857. Among other interest- 
ing &ct8 th^t this memoir contains, we shall cite that of a leaf 
of beaten gold, which, when placed upon a plate of glass, be- 
comes perfectly transparent and colorless when it is brought to 
a high temperature, and which, when seen by transmittedlight, 
resumes its green color when subjected to strong pressure. A 
great number of experiments upon the pulverulent deposits of 
various metals obtained by electrical discharges transmitted 
through very fine wires, led to remarkable results as to the va- 
riations of color arising from change in the molecular state of 
the -same body. We idso find in this memoir a detailed inves- 
tigation of the various colors presented by different solutions 
of gold, and especially of the fine ruby-r^ tinge obtained by 
the solution of a quantity of gold which, if agglomerated into 
a single mass, would not occupy the seven-hundred-thousandth 
part of the volume of water which it colors. It is not neces- 
sary to dwell upon the interest presented by researches having 
for their object the study of the influence, still so imperfectly 
known, of the molecular structure of bodies upon their relations 
to light, and especially upon their transparency. 

Among the numerous works of Faraday relating to the appU- 
cations of science to 'the arts, we shall confine ourselves to ci- 
ting his researches upon the manufacture of steel, and of glass 
for optical purposeb, these being the most important. 

It was by the analysis of the Indian steel called wootz that 
he was led, in concert with Stodart, to compose an alloy which 
had all the properties of this, by combining aluminium with 
iron and carbon. In a letter addressed in 1820 to Rrofessor 
De la Bive,^ he relates all the attempts made by his collabora- 
teur and himself during two years of persevering labor, to dis- 
cover the most satisfactory alloys. He indicates, as one of the 
best, that of rhodium and steel, and, as presenting curious pe- 
culiarities, that of steel and silver; this last alloy does not be- 
come a true combination unless the silver only forms -^J^^ part 
of it. Platinum, on the contrary, combines in all proportions 
with steel, but it does not fiimish so good an alloy as rhodium 
and silver for the construction of cutting-instruments. 

♦ See BibL Univ. (1820), voL xiv, p. 209. 
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Although interesting in many respects, the results which Fa- 
raday obtained in his great investigation of the alloys of steel 
were not proportionate in their importance to the time and 
trouble which they cost him. We may say the same of the la- 
boriouB lesearcheB upon the mannfactare of glase f6r optical 
purposes, which he made a few years afterward (in 1829). It 
was upon the initiative taken in 1824 by the Eoyal Society of 
London, which named a committee for the study of the im- 
provement of glass, with a view to its optical use, that Faraday 
was called upon to occupy hiibself with it. Whilst he pursued 
the chemical part of these investigations, Dollond wonced up 
the glass, and Herschel subjected it to the test of experiment. 
At me end of long and difficiQt experiments, Faraday ascer- 
tained that the greatest difficulty in the way of the fabrication 
of a good flint glass (that is to say, a very refractive glass) was 
the presence of streaks and striee proceeding from a want of 
homogenity, due, in itB turn, to differences of composition be- 
tween the contiguous portions of the same slass. The employ- 
ment of oxyd of lead m the composition of flint glass was the 
cause of this defectivene^, which could not be avoided even 
bjr making use of the most efficacious means of rendering the 
mixture perfect while in a state of fiision. Amon^ the combi- 
nations tried, that of borate of lead and silica frirmshed a glass 
endowed with optical propertied still moire strongljr marked than 
those of flint glass, and at the same time presenting a very uni- 
form structure. This glass, which, on account of its great den- 
sity (double that of flint glass), has been named heavy glass, 
is found unfortunately to have a slight yellowish coloration 
which renders it unfit for optical purposes; but the labor which 
Faraday devoted to its fabrication has not been lost; for, as we 
shall see hereafter, this same glass, in the hands of the talented 
en>erimenter, became the instrument of one of his most beau- 
timl discoveries. 

In the long and curious memofr which he published upon 
the &brication of optical glass, Faraday gives a minute descrip- 
tion of all the processes employed by him, of the construction 
of fdmaces, selection of' crucibles, means of heating, various 
artifices, such as the injection of platinum in powder into the 
fused glass to cause the disappearance of bubbles, &c. It is a 
genuine instruction in chemical manipulation, and, as it were, 
a complement to his Treatise on this subject, which was pub- 
lished in 1827, and has' since gone through three editions. 
Only those who are called upon to experiment in the domains 
of physics and chemistry can appreciate the immense service 
which this treatise has rendered to them, by teaching them a 
multitude of processes of detail so valuable for them to know. 



154 Prof. A. de la Hive's Memoir (/ 

and of which a description was previously nowhere to be found, 
so that every one was obliged to undergo an apprenticeship to 
them on his own account. It was necessary tnat a savardwho 
for so many years had been struggling with the difficulties of 
experimentation, and who had been able to surmount them in 
80 ingenious a manner, should give himself the trouble to de- 
scribe the means which he, had employed, so that his experience 
might be of service to others. Faraday was this aavaniy and 
his object was completely attained. 

Here, perhaps, before proceeding to another set of subjects, 
we ouffht to speak of certain of Faraday's theoretical ideas 
relati^ to gen^physics, and more eepciaUy to the natuie 
of the forces, and their correlation to each other and to the es- 
sence of matter; but we prefer not to discuss the opinions 
emitted by him upon these questions until after the exposition 
' of his works on electricity and magnetism. We must, how- 
ever, at once admit that his views on these matters are veiy 
contestable, and that, if they inspired him to make experimen- 
ted researches of the highest interest, this is a proof that, in ' 
the hands of a man of genius even a bad theory may be theori- 
gin of the most beautifel discoveries. ^ ^ 

n. 

I pass now to the examination of those works of Faraday 
which relate to electricity and magnetism. It is not without 
embarrassment that I approach this examination; for these re- 
searches are so numerous that it would be necessary to extend 
this notice beyond all bounds in order to give only a simple 
analysis of them; and they are at the same time so varied^ that 
it is impossible to explain them in the chronological order of 
their publication without confiision being the result. Thus, for 
example, the researches on induction are interrupted by others 
on electrochemical decomposition, to be afterward resumed and 
completed. Each memoir certainly forms a complete whole; 
but one memoir is most frequently followed by another, the 
subject of which is quite different. It seems as if the author, 
after having treated one question, found it necessary to recollect 
himself before resuming it, and to divert his mind from it, so 
to speak, by taking up some other kind of work. 

It has therefore appeared to me that the best thing for me 
to do, was to group all these various works under a few distinct 
heads, so as to be able to give their essence without requiring 
to enter into too many dettdls. The first would include aU 
the researches relating to electrochemistry; the second, those 
which have for their object induction, whether electrodynamic 
or electrostatic; and the third^ the phenomena relating to the 
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action of magnetism and dynamic electricity upon light and 
upon natural bodies in general It is true that there are some 
works which elude this classification, as they will not enter in- 
to any one of our three divisions. But these are less impor- 
tant works, and such as were produced as occasions offered; 
that is to say, they are the fiiiit of some particular circumstances 
which attracted Farada3r's attention to some special point. 
Such is, for example, the memoir which has for its object, the 
investigation of the electrical propertiefiL of the OymnotvSy — 
and that devoted to the evolution of electricity by the friction 
exerted against solid bodies by the globules of water or other 
substances carried up by vapor— experiments undertaken in 
consequence of the inyention oi^ArmsLng's machine. Lastly, 
there are others which only contain the more or less indirect con- 
sequences of the fundamental discoveries, which will be ex- 
plained in one of the three subdivisions under which we have 
CTouped theuL We shall not dwell upon any of these, thinking 
that we may give a more exact and complete idea of aU the 
progress whidi' Faraday caused the science of electricity ted 
magnetism to make by confining ourselves to pointing out in 
Bome detail the most prominent parts of his researches upon 
these subjects. / 

Faraday commenced with chemistry in his scientific career; 
it is therefore not surprising that he approached electricity by 
the study of electrochemistry. It was, moreover, toward elec- 
trochenitry that his attenSn must h^ve been fi^st directedin 
that laboratory of the Boyal Institution which had witnessed 
the magnificent discoveries of Davy in chemical decompositions 
effected by the pile, and especially in the production of the al- 
kaline metals. In taking up this subject, Faraday only fol- 
lowed the traditions left to him by his predecessor. 

His researches upon the electrical conductibility of bodies 
constitute a first step in this path. The business was to ascer- 
tain whether, as was previously supposed, the presence of water 
is necessary to render solid bodies conductors, and whether 
solid non-metallic (and consequently compound) bodies can^ 
conduct electricity without being decomposed. Ocnnmencing 
with water, which is an insulator when solid and a good con- 
ductor in the liquid state, Faraday shows that a great number 
of compound substances are in the same case. Such are the 
many oxyds, some chlorids and iodids, and a multitude of salts, 
which do not conduct electricity in the solid state, but, without 
any intermixture of water, become excellent conductors when 
Uquefied by heat, and are not decomposed by electricity with 
separation of their elements in tljie same way as aqueous solu- 
tions. To the list of these compounds Faraday adds that of 
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those substances, either simple, like sulphur and phosphorus, 
or compound, such as the periodids and perchlorids of tin, and 
many others, which continue isolators when fused as weU as in 
the solid state. In this first investigation, notwithstanding a 
great number of experiments in which he Employed the influence 
of heat and of electricity of high tension m the study of the 
conductive power of soM bodies, he did not succeed in deter- 
mining very accurately the conditions of electrical conduc- 
tibility; he only ascertained that, with one exception, which he 
justly regards as only apparent, there is not a solid body which, 
on becoming conductive by its passage to a liquid state, is not 
decomposed by the electrical current. We may add, so as not 
to return to the subject, that Faraday sometimeis had doubts 
upon this point, and he even thought that water could conduct 
electricity without being decomposed. Now experiment shows 
that in all cases, even those which appear most &vorable to 
this opinion, electricity cannot be transmitted under any form 
through a compound liquid body, without this body undergoing 
electrochemical decomposition. 

As to the causes of conductibiHty, they are still far from 
being known; when we see bodies, such as the gases, becoming 
conductors when greatly rarefied, whilst under the ordinary pres- 
sure they are perfect insulators, we are compelled to come to 
the conclusion that the impossibility that we find of explainiii^ 
this difference, as well as so many others presented in this re- 
spect by solid and liquid bodies, is due to the fact that we have 
not yet a correct no.tion of the molecular constitution of bodies. 
Perhaps the recent theories of several physicists, particularly 
that of Clausius, who regards the particles of bodies as being 
in a constant state of movement, may succeed in elucidating 
this subject, which is still so mysterious. Faraday himself had 
ftdly foreseen this relation between electrical conductibiUty and 
the ideas which we may form as to the nature of matter. In 
a remarkable article published in 1844 he showed, upon an 
experimental basis, that, in the theory according to which a 
body is regarded as consisting of atoms possessing weight sep- 
arated from each other by larger or smaller intermolecular in- 
tervals, there are a multitude of facts, some of which can only 
be explained by assuming that the atoms are the conductors 
and the molecular space an insulator, and the others by sup- 
posing that the intermolecular space is the conductor, and 
the atoms insulators — a contradiction which is inadmissi- 
ble. He concluded from this that we must imagine matter 
to be continuous, or rather imagine the atoms to be simply 
centers of force, and consequenfly replace the atomistic by 
the dynamical theory. We shall often fibad traces of these 
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ideas in the subsequent works of Faraday; for ourselves we 
[^nnot take this view. We are convinced mat it is not by de- 
nying the existence of matter, properly so called, and admitting 
}nly that of forces, that we shall succeed in solving the diffi- 
culties under consideration an4. ma^y others, but rather, fol- 
lowing the example of Olausius and, others, by modifying the 
ideas hithertOi accepted as to the mode of oonstitution of bodies 
lud replacing them by others more in accordance with recent 
Uscqyeiie& 

But we mu^t return to electrochemistry. I have already said 
that Paraday first occupied himself with chBmical decom- 
positions effected by the electrical current. He conun^nces by 
effecting fthe decomposition of water and of solutions by means 
of a jet of ordinary electricity^ rendered as continuous as pos- 
sible by leaving a stratum of air interposed between thid metal- 
lic points whidi convev and carry off the electricity from a 
machine, and a strip oi moistened paper which this electricity 
traverses; he observes that the deposition of the elements sep- 
arated from the decomposed liquid takes place against the sur- 
&ce of the air which is in contact with tne paper. Then, in- 
vestigating the decompositions effected by thepile^ he examines 
the various explanations which have been given of this phe- 
nomenon, and concludes that it is much rather a chemical phe- 
nomenon than a truly electrical one. In other words, it is a 
peculiar form of afi^ty which, under the influence of electricity 
IS exerted between the neighboring molecules, so that the de- 
composition is the easier in proportion as the affinity is stronger. 
He shows that the transfer of the elements can only take place 
between bodies, the constituent parts of which have an affinity 
for each other; and if these elements separate in a free state 
against the surface of the metallic poles of the pile, this is be- 
cause they cannot combine with the substance of iliese poles; 
for whenever this combination is possible, they are no longer 
set free. Water in some cases, air in others, as we have already 
seen, may serve as poles just as well as solid bodies. Faraday 
justly rejects the old idea of certain physicists who attributed 
electrochemical decompositions to the ordinary electrical attrac- 
tions and repulsions exerted upon the elements of a conductive 
liquid by the voltaic poles immersed in it. The metallic wires, or 
other conductors, which transmit electricity into a liquid, are 
merely, according to him, the roads by which the electric current 
passes into the hquid ; tiieref ore, to exclude any idea of elec- 
trical tension which is more or less implied in the name pole, 
Faraday proposed to substitute for the denomination ^oZe« that 
of electrodes. He likewise applied the term electrolysis to the 
chemical decomposition effected by electricity, reserving that 
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of analysts for the ordinary chemical decompoBitions in whicli 
electricity does not assist. Lastly, he gives the name of deo' 
trolytes to those compound bodies which are capable of bemg 
decomposed by the electric current. ] 

After this preliminary and general study of the subject. Fa- I 
raday enumerates the results which he obtained by submitting 
to electrochemical decomposition a very great number of com- 
pounds, somie of them simple acids or simple bases, others sa- 
une combinations. He dwells particularly on the secondary 
effects often manifested in these decon^positions, especially in 
the case of aqueous solutions, in which decomposition of the 
water and of the substance dissolved takes place at the same 
time. But the essential point of his researcnes is the law at 
which he arrived as to the definite nature of electrochemical 
decomposition. He demonstrates, relying solely upon experi- 
ment, that the quantity of chemical action exerted by an elec- ; 
trical current is proportionate to the quantity of electricity i 
constituting this current, and, further, that the same quantity ^ ^.- 
of electricity, or the same current, decomposes chemicaUyeqniT. r. 
alent quantities of all the compound bodies through which it - 
is passed. Thus, if we place one after the other, in the drcnit ' 
of a voltaic pile, several pieces of apparatus arranged for the v 
decomposition of water and for collecting the gaseous products - 
of this decomposition, we find that in all, even whep the degree 
of acidity of the water and the form and size of the electrodes 
are different in each, the same current travei:sing them for a 
given time produces the same quantity of ms, and consequently 
decomposes the same quantity of water. The quantity of water 
decomposed in a given time, appreciated by the quantity of gas 
evolved, is therefore the exact measure of the quantity of elec- 
tricity which has produced this effect. Hence, like Faraday, 
we give the name of voltameter to the very simple apparatus 
which holds acidulated water destined to be decomposed by the 
current, and by means of which the volume of gases set free 
by this current in a given time may be exactly measured. 

The second principle, that the same quantity of electricity 
decomposes chemically equivalent quantities of all compound 
bodies, was demonstrated by Faraday by placing several dif- 
ferent electrolytes one after the other in the same circuit, as, 
for example, acidulated water in a voltameter, and protochlorid 
of tin and chlorid of lead in a state of fusion; and he obtains . 
quantities of tin, lead, chlorine, hjrdrogen and oxygen which 
are chemically equivalent. Then, rising fi^om the CTOct to the -^ 
cause, he comes to the conclusion that there is a perfect equality . 
between the electricity which decomposes a body and that which j. 
is generated by the chemical action which produces the direct . 
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iecomposition of an equal quantity of the same^ or of a chem* 
cally equivalent quantity of some other body. He is thus led 
to pay attention to the meory of the pile, and to recognize that 
the power of this apparatus originates in chemical action, and 
Dot in the contact of two heterogeneous metals — a contact 
which is not necessarjr either to produce a spark or to cause a 
chemical decomposition. 

He establishes in the first place, that, either to effect a de- 
composition or to produce a spark, a plate of zinc immersed in 
acidulated water is sufficient without its being necessary to bring 
the zinc into contact with any other metal. He shows that in 
every pile the presence of an electrolyte (that is to say, a liquid 
susceptible of being decomposed) is indispensable for the evolu- 
tion of electricity. Then, distinguishing in the electricity gen- 
erated the intensity (or the tension) and the quantity, he studies 
the circumstances, depending either on the natmre of the chem- 
ical action or the number of voltaic pairs associated, which 
exert an influence on these two characters of the current. In 
a word, he establishes such a correlation between that which 
occurs in the interior of a pile and that which takes place in the 
electrolyte interposed between the poles of this pile, that it 
is impossible not to admit (with him) that electrolytic de- 
composition is nothing but a fonn of chemical affinity trans- 
ferred from the pile into the electrolyte decomposed. 

Wishing to obtain an idea of the quantity of electricity which 
is associated with the particles of which matter is composed, he 
endeavors to estimate that which is necessary for the decompo- 
dtion of a grain of water, regarding it, as he is justified in doing, 
as equivalent to that produced by the direct chemical action (of 
the acidulated water upon the zinc) which decomposes this grain 
of water. He arrives at this incredible result — ^namely, that this 
quantity of electricity, appreciated by the heat evolved by it in 
traversing a fine platinum wire, is superior to that manifested 
in 800,000 discharges of a battery of Leyden jars, charged by 
thirty turns of a powerftil plate-machine, and consequently 
equivalent to that constituting a violent flash of lightning. 

The researches of which I have been speaking were made in 
1833, 1834, and 1835. I had previously paid attention to the 
same questions, and had arrived by somewnat different methods 
at the same conclusion with Faraday— namely, that it is in 
chemical action that resides the origin of the evolution of elec- 
tricity in the voltaic pile. Faraday firequently alludes to my in- 
vestigations in a very kind manner; and subsequently (in 1840) 
he wrote me a letter in which he said that, being a thorough 
adherent of the chemical theory, he had just attacked the ques- 
tion directly, as I had already done, by demonstrating that con- 
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tact alone^ if not accompanied by chemical action, is not a 
source of electricity. The memoir in which he probes this 
question to the bottom is the last which he devoted to this 
department of electricity. In it^ by means ot' a multitude of 
ingenious experiments, he demonstrates that the presence of an 
electrolyte (tnat is to say, of a liquid which is at once a coia- 
pound and a conductor of electricity) is indispensable for the 
production of electricity in a voltaic couple ; he varies his ex- 
perimentB in a thousand wiys, sometimes by exhausting the 
number of chemical compounds employed as electroljrtes, some- 
times by the intervention of temperature or of other agents ; 
and he concludes by showing by general considerations the 
improbability of the existence of a force of contact. 

We may say that this last work, a precious supplement to 
the preceding ones, has rendered perfectly evident tne truth of 
the chemical theory. This theory, foreseen hj Wollaston and 
Fabroni, but opposed by most of the physicists of the early j 
part of the present centurv, had found a powerful argument in : 
its &vor in the beautiful experiments of the elder Becquerd : 
upon the electricity developed by chemical actions. It was then 
(from 1825 to 1835) that, profiting by these experiments, and ~ 
seeking, on my own part, to make others of the same. kind ^ 
although in a slightly d^erent direction, I published several 
memoirs to supj^rt and render more precise the chemical theory 
of the voltaic pila Bat I cannot but admit that we are in- 
debted to Faraday for having based this theory upon irrefutable 
proofs, not only by the great number and variety of his re- 
searches, but especially by his beautiful discovery of the definite 
decomposing action of .the electric current — a discovery which 
established between the external chemical action of the voltaic 
pile and the chemical action which takes place in the interior of 
this apparatus, a relation so intimate that it is impossible not 
to see in the latter the cause of the former. 

III. 

In 1831 Faraway discovered electrical induction ; it is the 
most important, although perhaps not the most brilliant of his 
discoveries. Ten years before (in 1821^ he had observed a per- ^ 
fectly new phenomenon in the science oi electrodynamics, — ^that 
science which issued complete, as we may say, firom the brain of 
Ampdre, after GBrsted's discovery. Struck by the experiments 
of the great French physicist upon the mutual attractions and ] 
repulsions of electrical currents and ma^ets, Faraday was led, .. 
by theoretical ideas which were rather disputable and not very 1 
conformable to the principles of mechanics, to assume that an . 
electric current must turn round the pole of a magnet with a 
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continnous moyement, and reciprocally that the pole of a ma^et 
must in like maimer 4ium round an electric current. He verified 
this double result by experiment ; and Ampere soon showed its 
accordance with his theory, adding to it other facts of the same 
nature. It is not the less true that the discovery of a continuous 
movement of rotation due to the combined action of a magnet 
and an electric current was quite tmf oreseen, and at the same 
time very important ; for up to that time there was no example 
of any such action in physics. It was a first step in the course 
which was to lead to the finding of a relation between mechan- 
ical movement and the molecular forces. 

Arago (in 1824) was the first who directly established this re- 
lation, by his beautiful discovery of magnetism by rotation ; 
for he showed that simple meehanical movement could render a 
body, in itself non-magnetic, ca{)able of acting upon the magnet. 
Famday advanced still ftirther in 1831, by discovering: that it 
was sufficient to bring toward, or remove from, a met^c wire 
forming a closed circuit another parallel wire traversed by an 
electric current, or simply a magnet, in order to develop in the 
former wire an electric current. He discovered induction — ^that 
phenomenon which so many others had sought in vain, although 
suspecting its existence, but which he alone had succeeded m 
producing. 

Let us dwell for a moment upon his fundan^ental experiment. 
Two metal wires covered with silk are rolled together round a 
cylinder of glass or wood ; the two wires are thus isolated, and 
have all their spires approximate and parallel. An electric 
current is passed into one of these wires ; imme^ately a current 
is manifested in an opposite direction in the neighboring wire, 
the extremities of which are united by a galvanometer ; but 
this current only lasts for a moment. The current passing 
through the first wire is interrupted ; immediately another 
current is developed in the second wire which is momentary, 
as in the former case, but directed in the same way as the pro- 
ducing current, instead of in the contrary direction. The mo- 
mentariness of these two currents, and the lact of their alter- 
nately opposite directions, constitute the two important char- 
acters of this new mode of production of electricity. 

Faraday did not stop at this. Starting from Ampere's idea 
that a magnet is only an assemblage of electric currents arranged 
round an axis in a manner very analogous to the circulation of 
an electric current through a metallic wire rolled inte a coil, he 
tried the replacement, in his fundamental experiment, of the 
wire traversed by the current by a simple magnet. For this 
purpose he twisted a single wire instead of two into a coil round 
a glass or wooden tube ; then he introduced a magnet into this 
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tube, and ascertained that at this moment a momentary current 
is developed in the coil of wire, and that a second, equally mo- 
mentary but in an opposite direction, id developed at the moment 
when the magnet is withdrawn. Here, therefore, was realized 
that production of electricity by magnetism which Faraday 
had long been seeking, convinced, as he was, that, as electrici^ 
produces magnetism, magnetism in its turn must produce elec- 
tricity. 

Is it necessary to follow Faraday in the multiplied experi- 
ments by which he demonstrates that the electrici^ developed 
by induction possesses all the properties of voltaic electricity, 
and of the ordinary electricity produced by machines— that it 
heats fine metallic wires, gives shocks, and even produces the 
spark ? To produce an electric spark by means of the action 
of a simple magnet, is one of those striking fitcts which give 
to the discovery leading to such a result a popularity, if I may 
venture so to express myself, which is reflected upon its author. 

Faraday soon showed that terrestrial magnetism, like that of 
a magnet, can develop electric currents by induction in a me- I 
tallic wire rolled into a coil or circle, and actuated by a move- ; 
ment of oscillation in a plane perpendicular to that of the mag- j 
netic meridian. He found that it was not even necessary to ! 
employ metallic wires to ascertain the influence of the terrestrial 
magnetism upon the production of induced currents, but that 
it sufficed to set a metallic disk (of copper for example) in ro- 
tation in a plane perpendicular to^ the direction of the incUna- 
tion-needle to find that it is traversed by electric currents pass- 
ing from the center to the circumference, or from the circmn- 
f erence to the center, according to the direction of the rotation. 
Still more readily does the vicinity of a ma^et to a similar 
disk set in rotation in any plane under the mfluence of this 
magnet develop in it induced currents, the presence of which, 
directly ascertained, explains in a perfectly satisfactory maimer 
the phenomena of magnetism by rotation discovered by Arago. 

These currents, although difficult to perceive, must neverthe- 
less possess considerable power, since they can drag a rather . 
heavy magnet by the action which they exert upon it. It is 
probable that this power is due less to their individual intensity ; 
than to their number, which appears to be very considerable. 
We may cite two examples which prove in a striking manner 
the energy which this mode of production of induced currents 
may acquire. The first is ftimished by a curious experiment of 
Faraday's, in which, on causing a cubical mass of copper sus- 
pended by a thread between the poles of an unmagnetized elec- , 
tromagnet to turn upon itself, he saw this masp stop suddenly j 
the moment he magnetized the electromagnet, in consequence 
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le magnetic action exerted by the currents which induction 
jet up in the copper. We find the second example in the 
)bserved by Foucault, of the sudden stoppage which is like- 
experienced by a thick disk of copper set in rotation between 
)oles of an electromagnet the moment the latter is magnet- 
This stoppage is such that it can only be surmounted by 
isiderable effort, and the disk itself becomes very strongly 
id if the rotation be continued in spite of the resistance it 
8 with. In order that such a heating effect should be pro- 
i in a mass of such considerable size, and that we should 
rience an attractive action so strong on the part of the 
romagnet, the induced currents thus produced must be of 
great power — a power which they owe essentially to the 
jsive rapidity of the movement generating them, 
ihall not follow Faraday through all his works upon indue- 
which accompanied his fundamental discovery. I shall 
refer to the fact that in 1834 he discovered a new impor- 
fact — ^namely, the production of an induced current in the 

wire that conducted the inductive current, and which 
3 place at first at the moment when the latter current be- 
to circulate, and then at that when it ceases passing. If 
wire is rolled in a coil round a cylinder of soft iron; the 
b produced acquires great intensity by the fact of the al- 
ite magnetization and demagnetization of the iron which 
mpanies the passage and interruption of the current in the 
We all know the advantage that has been taken of this 
bination in the construction of very powerful apparatus, 
also know how, from one improvement to another, we have 
3 to find in induction, and consequently in the simple 
lanical movement which gives birth to it, the most simple 
economical principle for obtaining electricity, especially 

regard to its application to therapeutics and illumination, 
lie discovery of electrodynamical induction (that is to say, 
production of a current by the influence of an exterior cur- 
) led Faraday to examine more closely than had previously 

done into the phenomenon of statical induction — ^that is to 
the development at a distance of tension-electricity in an 
,ted conductor by the influence of an electrized body. He 
rtained, what no one had previously suspected, that the 
ire of the body interposed between the source of electricity 
the conductor submitted to the action of this source had 
eat influence upon the effect produced — ^that, of the vari- 
bodies, some facilitated the development of electricity at 
stance, whilst others completely stopped it. He named the 
ler dielectrics; and he proved that these dielectrics, which 
3ssentially resins, sulphur, shellac, oils of turpentine and 
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naphtha^ &c.y enjoy thi8 property of transmitting electricity by 
influence in difierent degrees, whilst there is not in this respect 
any difference between &e gases, which have the same dideo* 
trie power whatever their nature or their density may be. 
On the other hand, none of the metals are dielectric ; they 
are subject to the electrical influence but do not tnuuh 
mit it. 

From the iavestigation which' we have just summarized, 
Faraday drew the conclusion that induction does not take 
place at a distance, but that it is affected by the intermedia- 
tion of the particles interposed between the inductor and the 
inducted body. He assumed that these particles are polarized 
one after the other, which M. Matteucci afterward demonstrated 
directly by experiment; that conse(|uently the mode of propa^ 
gation of electricity is the same in msulating as in conductuf 
bodies ; and that the various substances only differ from eacE 
other by the greater or less facility or rapidity with which thu 
polarization, necessary for the transmission of electricity. taJkes 
place in them. Then, passing from this to analysis of tne dif- 
ferent modes in which electrical discharges take place, some 
obscure, others luminous, some electrolytic (that is to say, ac- 
companied by the chemical decomposition of the conducting 
body), others disruptive (tliat is to say, effected by the mechan- 
ical disjunction of the particles of the interposed substance), 
he applied himself more particularly to the study of the various 
forms displayed by the electric spark in more or less rarefied 
gases. I should never have done if I were to attempt to ex- 
plain all the experiments which he made to elucidate these dif- 
ferent points and to arrive at an idea of the actual nature of 
the electric current. The identity of the current, whatever 
ma^ be its origin, — ^that its production is due to polar forces 
which may exert a transverse action, as is the case in electro- 
dynamical phenomena, — that these polar forces emanate from 
contiguous particles ; such are the principles which Faraday 
endeavored to establish as the consequences of his experimen- 
tal researches, at the same time that he rejected the idea of 
actions at a distance, referring aU electrical manifestations to 
the presence of a ponderable matter. 

Whether or not we completely admit all Faraday's ideas, it 
is impossible not to acknowledge the immense advance which 
he caused the theories of electricity to make, either by de- 
monstrating by experiment the fisilsity of certain conceptions 
generally accepted up to his time, or by opening up perfectly 
new points of view as to the actual nature of electrical phe- 
nomena. We have just had the proof of this in the conse- 
quences to which he was led by his investigations on statical 
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induction. His diflcoYeries in electrodynamical indnction have 
had still more important consequences, by introducing the 
notion of mechanical movement into the essence of electrical 
movement, and thus enabling Weber to combine, in an equally 
ingenious and satisfactory manner, the mechanical phenomena 
of electrodynamics, discovered by Ampere, with the electrical 
phenomena due to mechanical movement, discovered by Far- 
aday. 

Ampere and Faraday, — ^two names which will always be 
onited by the intimate relation of their works to the histoir 
of the science of electricity, in which they have opened such 
new and vast horkons ; mk jet minds as dissinX in their 
mode of proceeding as similar in the power of their genius. 
Both eminently endowed with that focmty of divination which 
generates great discoveries, but one of them, Faraday, arriv- 
^ at theS^ imp™ssion,'by a kind of instikct whic5 never 
deceived him, — ^the other, Ampere, advancing with a more cer- 
tain step, having as his instrument those calculations which 
he handled with such remarkable ability, afU thus arriving at 
results which he hardly required experiment to confirm, so 
certain was he that this would not contradict him, 

IV. 

I now pass to the last great series of Farada/s works. I 
have said,, and, I think, proved, that induction was the most 
important of his discoveries ; I must now say that the action 
of magnetism and electricity upon Ught was the most brilliant. 
Often the attempt had been made to see whether magnetism 
and electricity exerted any direct influence upon light ; but 
these attempts had always failed. Investigators had operated 
upon luminous rays traveling in the air or in Uquids, and en- 
deavored to act upon them, sometimes by strong magnets, 
sometimes by electric cmrents or by statical electricity ; but 
these attempts Jiad led to nothing, absolutely nothing. All 
these negative investigations have never been published, but 
they have nevertheless been made. 

Guided by theoretical considerations upon the mutual cor- 
relation of the forces of nature, Faraday, after many fruitless 
attempts, succeeded in finding the connection which exists be- 
tween light and the magnetic and electric forces. Instead of 
taking an ordinary ray, he operated with a polarized ray ; in- 
stead of acting directly upon this ray by means of a magnet, 
he submits it to the influence of magnetism whilst it is trav- 
ersing a glass prism in the direction of its length. This prism, 
terminated by two square and parallel bases, the surfaces of 
which are well polished, and which are those by which the po- 
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larized ray penetrates and issues from the prism, is placed be- 
tween the poles of an electromagnet in such a manner that its 
length, and, consequently, the dSrection of the transmitted ray 
are parallel to the line joining the magnetic poles. Lastly, the 
polarized ray on issuing from the glass prism only reaches the 
eye afber passing through a Nicol's prism which serves as an 
analyzer. It is also by traversing a Nicol's prism before pene- 
trating into the glass prism that the ray of light is polarized; 
but tms may be effected in any other manner. 

It is well known that by turning the analyzing prism to a 
certain an^le the polarized ray is extinguished, in such a man- 
ner that the briUiant spot is replaced by a black spot. If, 
after this operation has been effected, a strong electric current 
is passed through the wire surrounding the electromagnet, the 
black spot disappears and the bright one again makes its ap- 
pearance. Then by turning the analyzing prism a little far- 
ther in the same direction, the luminous ray is again extm- 
guished, but this extinction ceases as soon as the magnetic ac- 
tion is suppressed >^ the interruption of the current which mag- 
netized the electromagnet. The action of magnetism therefore 
consists simply in causing the plane of polarization to turn by 
a certain angle, and to give artificially to the glass, while it is 
under the magnetic influence, a property which certain sub- 
stances, such as quartz and essence of turpentine, possess 
naturally. 

Any transparent substance, except gases, may serve, al- 
though in different d^ees, as the medium for magnetism to 
act upon the polarized ray. But that by means of which this 
influence is best manifested is the yellowish heavy glass (boro- 
silicate of lead) which Faraday obtained in his experimental 
researches upon the fabrication of glass for optical purposes. 
He happened to have at hand several specimens of this glass; 
and it was by using one of these for performing the experiment 
just described that he discovered the magnetic rotation of the 
plane of polarization, a phenomenon which would probably 
nave escaped him if he had made use of ordinary glass at first 
starting. Thus the long and painful labors to which he had 
formerly devoted himself without any great success, in order 
to discover a glass fitted for the fabrication of lenses, were not 
lost to science, since they facilitated his enriching it with one 
of his finest discoveries. 

Let us now study the new phenomenon a little more closely, 
so as better' to show aU its importance. Some substances we 
have said, naturally possess the property of causing the plane 
of polarization of a polarized ray traversing them to rotate 
through a larger or smaller angle ; some cause it to turn to 
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the right, and others to the left of the observer. The discov- 
ery of Faraday was that the influence of mas^etism or of elec- 
trie cun«ntB develop this Bame property inlarly aU tranepar- 
mt substancee, but Nnth this ^e^nd, ih&t the directiorof 
rotation of the plane of polarization depends only upon the 
position of the magnetic poles, or the direction of the currents 
with relation to the transparent substance. The law is that 
if the north pole of the electromagnet is placed on the same 
side as the observer who receives the ray into his eye, and con- 
sequently the south pole on the side by which the polarized 
ray enters into the substance, the rotation of the plane of po- 
larization takes place, to the observer, from, left to right. It 
takes place from right to left if the direction of the . current, 
and consequently that of the; magnetization, be changed. The 
action of the magnet may be replaced by that of a coil in the 
axis of which the transparent substance is placed. In this 
case, again, the rotation of the plane of polarization is very 
well observed when a rather strong current is transmitted 
through the wire of the coil ; and the direction of the rotation 
is always the same as that of the current. 

Thus, whilst in substances naturally endowed wi^ circular 
polarization the rotation of the plane of polarization always 
takes place, according to the nature of the substance, either to 
the right or left of the observer, in Farada/s experiment the 
direction of this rotation only depends upon the direction of 
electric currents or the relative position of the magnetic poles, 
since it is completely independent of the position of the ob- 
server. These two kinds of action are therefore not identical, 
and we cannot say that by the influence of the magnet or of 
electricity we produce in aU transparent bodies exactly the 
same property that certain substances naturally possess. Far- 
aday well shows this difference by an experiment which con- 
sists in producing by an ingenious artifice the internal reflec- 
tion of the polarized ray upon the extreme surfaces of the 
prism ; this may be done once or several times before the ray 
is allowed to escape, and doubles, triples, or quadruples the an- 
gle of rotation of the plane of polarization, according as the 
ray is reflected once, twice, or three times. But when, instead 
of the magnetic, we have to do with the natural rotatory po- 
larization, the result is quite different, the return of the re- 
flected ray neutralizing the effect which the direct ray had un- 
dergone while traveling in an opposite direction. In this case 
the angle of rotation of the plane of polarization reflected 
twice, and which consequently has three times traversed the 
transparent substance, is no greater than that of a ray which . 
has only traversed it once. 
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The general phenomenon so unexpectedly discovered by Far- 
aday has hitherto remained unexplained, notwithstanding manj 
investigations, and especially the persevering and remarkaUie 
researches of Mr. Verdet. 

It has not even been possible to connect it with some other 
property of bodies, although each substance has its specific 
magnetic rotatory power. Faraday^ however, drew from it ft 
general consequence which led him to another discovery, 
namely, that magnetism acts upon all bodies, since all trans- 
parent bodies may be modified imder its influence sufficientlj 
to acquire, in different degrees indeed, a power which they do 
not possess of themselves. The discovery to which I have just 
allluded is that as the magnet acts by attraction upon mag- 
netic bodies, it acts also by repulsion upon all other bodies in 
nature. From this it results that whilst a rod of iron, or of 
some other magnetic substance, suspended between the poles 
of an electromagnet, places itself axicUly (that is to say, par- 
allel to the Hue which joins the poles), a prism of heavy glass 
(the same, for example, which served for the experiments on 
Ught) places itself equatbrially (that is to say, transversely to 
tms Une). A rod of bismuth is in the same case; and this 
metal and heavy glass are the substances on which this re- 
pulsive action of tiie magnet is most distinctly exerted ; but 
all bodies in nature which are not magnetic (and these are by 
far the most numerous) present the same property, although 
in various degrees. In tms way Faraday comes to class all 
bodies under two heads :— those which are ma^etic, or para^ 
magnetic^ as he calls them, such as iron, mckel, &c.; and 
those which are dtamagnetic, such as bismuth, antimony, heavy 
glass, &c. The character of the former is to be attracted by 
the magnet, that of the latter to be repelled by it. It is true 
that this repulsion, to become sensible, requires an enormous 
magnetic power, even in the case of bodies of which the dia- 
magne^ism is most strongly marked, whilst a very weak mag- 
net is sufficient to betray its action upon the magnetic bodies, 
such as iron, steel, nickel, &c. 

It therefore required very powerful means, such as Faraday 
employed, for the discovery of diamagnetism. Nevertheless a 
distinguished amateur in science, Mr. Lebaillif of Paris, had 
shown, as early as 1828, that a fragment of bismuth or anti- 
mony very evidently repels a delicately suspended magnetized 
needle when brought as near as possible to one of the poles of 
the needle but without touching it. Mr. Faraday was ignorant 
of this circumstance when he published his first work on dia- 
magnetisnv I immediately informed him of it, at the same 
time indicating the journal in which I had published Mr. Le- 
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baillif 's experiment^ which I had witnessed at the time. He 
accepted my reclamation in the most ami<;fable manner, and at 
once, with his usual good faith, recognized the priority of Mr. 
Lebaillif with regard to bismutii and antimony. 

In the numerous researches which Faraday devoted (from 
1845 to 1855) to diamagnetism and at the same time to mag^ 
Betism, there are some important points which I must indicate. 
He discevered the remarkable influence exerted upon this kind 
>f properties by the molecular constitution of bodies, and es- 
pecially by crystallization. He showed, for example, that a 
srjrstallized latoina of bismuth or antimony can place itself 
uaally between the poles of an electromagnet like a ma^etic 
body, as well as equatorially, and that the position wmch it 
kakes depends on the manner in which it is suspended relatively 
to the direction of its cleavage. He endeavored to investigate 
the force which comes into play in fisicts of this order, which 
he names magnetocrystailine force ; whilst Plucker, on his part, 
widened its field by his beautiftil and numerous researches on 
the manners in which crystals place themselves between the 
poles of an electromagnet ; and Tyndall, the worthy successor 
of Faraday at the Boyal Institution, by his ingenious experi- 
ments analyzed the phenomenon in its generality and succeeded 
in connecting it, in a perfectly satisfactory manner, with the 
laws which go^m magnetism and diamagnetism. Subse- 
quently Tyndall succeeded also in demonstrating, by a deci- 
sive experiment, that diamagnetism, like magnetism, is due to 
a polarity caused by the influence of the ma^et in the dia- 
magnetic body, but with this difference, that, instead of oppo- 
site poles, homonymous poles are developed by the poles of the 
magnet. Thus feU to the ground all the other more or 1^ 
rash attempts at explanation which had been given of diamag- 
netisuL 

Another point which deserves attention is the investigation 
which Faraday made of the magnetism and diamagnetism of 
gases. He arrived at this curious result (observed likewise by 
Edmond Becquerel at the same time), that of all gases oxygen 
alone is magnetic, and this in a very marked degree, while all 
the other gases are diamagnetic. Considering the great part 
taken by oxygen in the composition of * our atmosphere, he at- 
tempted to explain, by the magnetic properties of tnis gas com- 
bined with variations of temperature, tne phenomenon of the 
diurnal variations of the magnetic needle wuich he traced over 
all parts of the surfiace of the globe. It is impossible for us 
not to regret a little the considerable time which he devoted to 
this investigation, especially as it appears to us very probable 
that it is not in the action of the atmosphere^ but mucn rather 
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in that of the earth itself^ or perhaps even in that of the buil 
that we mu8t seek the cause of all the phenomena presented 
by the magnetic needle. 

Lastly, a third point remains to be noticed, namely, that 
which relates to the investigation of the magnetic field and of 
what Faraday denominates the Unes of magnetic for6e. Ac 
cording to him, as we have already had occasio^ to remark, 
there is no such thing as action at a distance ; consequently 
the magnetic field (that is to say, the space included betwe^ 
two approximated magnetic poles, such as those of a horseshoe ' 
magnet) is a medium from which, in every onfe of its pomte 
forces emanate, the distribution and direction of which are in- 
dicated by the very regular arrangement affected by fine iroih 
filings placed in this space. The lines which he calls lines of 
magnetic force thus becotne visible and even tangible. But 
they exist none the less even when we cannot see thenti, and it 
is the displacements or modifications which they experience bv 
the presentee of a ponderable body in the mediui in Wc^ 
occur that give rise to all the remarkable effects of which the 
magnetic field is the scene. Such is, in a few words, Faraday's 
view upon this particular question. j- 

We pass in silence over a multitude^ of interesting detafls r 
upon diamagnetic polarity, upon the distinction to be set up 
between magnetic and diamagnetic bodies, and upon the possi- 
ble relation between gravity and electricity. In 1850 Faraday 
reverted to this question, which he had previously attempted 
but without success. We see that it is with re^et th^at he is 
obliged to relinquish the discovery of this relation, which he 
had twice sought after; but with his usual good faith he ad- 
mits that, although convinced that it exists, he was unable to 
find any fact to establish it. If experiment, which he knew f 
so well how to employ constantly, gave him a negative response, ; 
would not this be because his point of view was not correct ? - 
and did not his error arise from his forming too vague ideas as / 
to the transformation of forces, not taking sufficiently into ac- 
count that it is the work effected by the force, and not the 
force itself, that must be considered in questions of this kind ? ^ 

V. 

We have passed in review the principal labors of Faraday ; ^ 
and it only remains for us, in order to complete this notice, to 7. 
endeavor to form an idea of the special character of these labors, ; 
and of the influence which they have exerted on the progress - 
of science. 

The first character that strikes us is their number. What '^ 
Faraday published in the form of memoirs from 1820 to 1855 
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icredible. And what would it have been if, side by side with 
nultitude of experiments which he has made known, we 
)d in a parallel series those which he nerer published ? It 
le that if he has left them buried in his journal, it is be- 
I they gave him negative results; but fix)m how many 
ess essays and erroneous attempts he would have preserved 
A&c men if he had not been so discreet 1 
second character is the exactitude of the results obtained: 
aot think that Faraday has once been caught in a mistake; 
)cise and conscientious was his mode of experimenting 
bserving. It must be admitted that in him the hand 
^Uously seconded the head; he was of remarkable d^ter- 
ud possessed a practical talent, rare and precious in men 
ence, which enabled him, when necessary, to construct 
lodify his apparatus for himself, with the view of attain- 
ith moi« certify the desired rWt. 
;hird character, of quite a different kind and of much 
^ value, is the originaUty of the works of Faraday. A 
»le of Davy, he undoubtedly shows traces of the school 
which he came, especially in the choice of the subjects 
dch he treats; but he does not blindly follow either the 
>d or the step of his master, and, soon quitting the 
a track, he strikes out a path for himsell What is this 
P I shflJl be asked. This is not easy to say ; but I will 
theless attempt it. 

the commencement of the present century, thanks to the 
*tant works of which it had been the subject, the science 
ysics had acquired a character of precision and clearness 
L seemed almost to make of it a math^^matical science, 
ine treatise, in four volumes, on Experimental and Math- 
cal Physics, published in 1816 by M. Biot, gives the 
correct and complete idea of the point at which this sci- 
lad arrived. To the confusion which still reigned in the 
ie of the eighteenth century between the various depart- 
3 of the science, to the ignorance which then still pre- 
l upon a great number of these departments, succeeded a 
and substantial analysis of all the phenomena, brought 
* simple and rigorous laws. Heat, bght, electricity, and 
etism were regarded in it as so many distinct agents, 
g their special properties and obeying their own laws, 
lation was admirably fitted to these clear and precise con- 
)ns;* hence we find it greatly used, as witness the very title 

Biot's treatise, 
e great discovery of (Ersted (in 1820), upon the relations 
Qg between electricity and magnetism, began to diminish 
Lence in this mode of considering the phenomenal a oon- 
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Mence whicli was already a sood deal shaken by the researcliei 
of Fresnel and Arago upon light. The bre^h once openi 
the fortress was soon entered ; and amonff the most intrei 
assailants Faraday flgnres in the front rank. By his researcl 
on the condensation of rases, he shows that there is nothing 
absolute in the laws of Mariotte and Qay-Lussac and in lb 
distinction so generally accepted between vapors and permanent 
gases. By his investigations upon voltaic electricity, he es- 
toblishes between chemical affimty and the production of elee« 
tricity a relation so intimate that it seems as if the one wm 
only a form of the other. By his discovery of induction, hs 
brings in mechanical movement as an important element ii 
the production of electrical phenomena. By his experimenis 
on the influence of the magnet and of electricity on polarixei 
light^ and by those which were the consequence of it, he opem }^ 
to science a new path which no one had foreseen. He succeeds |^ 
thus in estabUshmg between the natural agents which we name 
light, heat, electricity, magnetism, chemical affinity, and mo- 
lecular attraction, such intimate relations, such a connecti<m, 
that it is impossible not to think that we shall one day sq(v 
ceed in demonstrating that they are only different forms of the 
same asent. No doubt he is not the only one that has fol- 
lowed mis path. Many others have brought in their contin- 
gent to this work of demolition and reconstruction ; but he 
was one of the first, most active, and most persevering. There- 
fore his works, I have no doubt, will always be regarded as 
comer-stones in the new edifice which we are now endeavoring 
to construct. 

I designedly say, which we are endeavoring to construct; for 
we must careftdly avoid thinkinff that it is ab-eady construe 
ted. Bince the fine discovery of the mechanical equivalent of 
heat, it seems as if everything had been said and everything 
were easily explained by means simply of a ponderable mat- 
ter, an imponderable aether, and a mechanical impulse. Yul- 
garizers of science, more anxious to produce an effect than to 
remain faithful to scientific truth, proclaim a molecular system 
of the world destined to form a pendant to the Mecanique Ce- 
leste of Laplace. According to them, nothing is more simple, 
nothing clearer ; attraction itself, which has been the object 
of the study of so many superior minds, is merely the effect 
of an impulse easy to understand. A dangerous illusion! 
which, if it succeeded in propagating itself, would be as fatal 
to the true progress of science as opposed to its useful difiu- 
sion ; for it is especially upon those who take to themselves 
the high mission of popularizing science that ^t is imperi- 
ously incumbent to spread none but correct and well founded 
ideas. 
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Let us not, however, exaggerate anything, or refuse to re- 
oognize in the too positive ideas which we have just combated 
Ib&t portion of truth which they may contain. With tlus 
purpose let us try, in conclusion, to lay down in few words 
tbe point at which, in our opinion, in the present state of 
science the important question of tae unity of forces has ar- 
rived. 

After having for a long time arrested the progress of sci- 
Bnce by abstract and general considerations upon the phenom- 
ena of nature, the piilosophers finished by adopting, with 
Salileo, the experimental method, the only one that can lead 
irith certainty to the discovery of the truth. A rigorous and 
profound anadysis, placed at the service of this method, fur- 
oished certain and fundamental results. Beverting to a syn- 
ybetic phase, many superior minds now seek by means of these 
tediously and painfully collected materials td reconstruct the 
)difice of whicn the raising was formerly attempted in vain. 
NTo doubt science has thus entered upon a fertile course, but 
)nly on condition of advancing with sure and consequently 
idtii slow steps. We speak of the imity of force, and of the 
knuLsformation of forces one into the other; but do we know 
irhat are forces ? do we know their nature ? We have cer-^ 
tainly proved transformations of movement, and shown that 
>ne work may change into another work, mechanical motion 
into heat, and heat into mechanical motion ; these are, with- 
Dut doubt, the most important points gained by science, and 
anable us to get a glimpse of the existence of a single cause 
manifesting itself in various form3. But it is a long vaj from 
this to the discovery of this cause, this single force. Shall we 
Bome day arrive at it ? It is possible and even probable ; 
and in this case the name and works of Faraday will always 
lemain associated with one of the greatest problems which the 
hmnan mind can entertain. 



Abt. XIX. — Contributions to Chemistry from the Laboratory of 
the Lawrence Scientific School. — ^No. 5. On a new process in 
Mineral Analysis ; by Frank Wigglesworth Clarke, 8.B. 

In the course of some experiments u^on the alkaline fluo- 
rids, I found that the most refractory minerals, such as emery, 
chromite, tinstone, rutile, &c., were completely and easily re- 
solved by fusion with a mixture of fluorid of sodium and bi- 
sulphate of potassa. 

The operation is performed as follows. One part of the 
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finely pulverized mineral is mixed in a platinum crucible with 
three parts of fluorid of sodium, and upon the top of this 
mixture are placed twelve parts of bisulphate of potash^ which 
may be either in powder or in small lumps. 

Upon heating, the mixture boils up strongly, and after a 
while settles into a clear, tranquil fusion. The boiling is 
chiefly owing to the action of the reagents upon the mineral, j 
and not, as might be supposed, merely to the influence of the | 
bisulphate upon the fluond. This is shown by the fact that, 
whenever the reagents are heated together without minerals, . 
although some boiling takes place, the addition of a little 
powdered chromite or iron ore fully doubles the violence of 
the action. 

In quantitative analyses, it is necessary to keep the crucible 
closely covered in order to avoid loss from spattering ; and to 
heat carefully, so' that the mass may not boil over. The bi- 
sulphate should never be mixed with the fluorid and mineral, 
because a portion of the assa^ is then apt to escape action, being 
left on the sides of the crucible by the boiling of the mass ; 
but should be placed upon the top of the mixture as above 
directed, as then the d!ecomposition is complete. The mass 
obtained by this fusion, is, in the case of some minerals, com- 
pletely soluble in water. In other cases, basic salts are formed, 
which, although insoluble in water, dissolve readily in hydro- 
chloric acid. Almost all of the latter class may be rendered 
soluble in water, however, by the following process. The fused 
mass, after cooling, without removal from the crucible, is 
treated with a small quantity of strong sulphuric €icid, and 
again fused. The mass thus obtained is entirely soluble in 
water. There are exceptions to this rule, however. 

I will now describe the results I have obtained with various 
minerals, and for the sake of brevity, will speak of the ftision 
with bisulphate and fluorid as fusion No. 1, and the subsequent 
treatment with sulphuric acid, as fusion No. 2. 

Tinstone is completely resolved, giving a white mass almost 
entirely soluble in cold water. A very small quantity of stan- 
nic acid remains undissolved, however, but by flrst treating 
the mass with hydrochloric acid and then adding water, com- 
plete solution is ensured. By rendering the solution nearly 
neutral, taking care, however, to leave a slight excess of sul- 
phuric acid, then reducing the iron by sulphuretted hydrogen 
or hyposulphite of soda, and then boiling for sometime, all the 
tin is precipitated in the form of stannic acid. If the ore 
contains tungstic, niobic, or tantalic acids, these also will be 
completely precipitated. A second fusion is of no advantage 
with tinstone. This is the only mineral which I have yet tested, 
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which was not completely resolved by this process, over an or- 
dinary Bunsen's gas burner. This substance required the heat 
of a blast lamp. 

Wolfram is entirely decomposed, affording a pale yellowish 
mass, partly. soluble in wateri Hydrochloric acid dissolves a 
part of the residue, but a white powder, probably the hydrate 
of tungstic acid, remains unattacked. Fusion No. 2 possesses 
no advantages with wolfram. I should not recommend the use 
of this process for the analysis of wolfram, as it is so readily 
decomposed by nitric acid. I made the experiment, however, 
because as wolfram is so often mixed with tmstone, it seemed 
to me necessary to know what the reaction would be. 

RutHe, — This mineral is rapidly and easily resolved, giving 
a mass, when cooled, of a yellowish white color, and, as I ob- 
tained it, [presenting a beautiful mottled appearance, being 
crystalline m structure, and in some parts nearly transpa- 
rent, but opaque in others. This mass dissolved entirely in 
cold water, rendering a second fusion unnecessary. From this 
solution aU the titanic acid may be thrown down by boiling. . 

Niohite is decomposed with the ^eatest ease. The mass is 
pale yellow, and partially soluble m cold water, but a small 
quantity of niobic acid remains undissolved, even in hydro- 
chloric acid. But it is always best to treat with hydrochloric 
acid, in order to dissolve any basic sulphates of iron that may 
be formed. Upon boiling the filterea solution, niobic acid is 
precipitated. 

Fusion No. 2. — ^A- larger proportion of the mass is soluble in 
water than with the first fusion, as no basic salts of iron are 
present. 

Ilmenite is completely decomposed, giving a mass closely 
resembling that obtained from rutile. Cold water dissolves a 
large part of this, but leaves some basic salts which dissolve 
readily in hydrochloric a^id. 

Fusion No. 2. — The resulting mass dissolves completely in 
cold water, and by boiling the solution, the titanic acid can be 
precipitated. 

Chromic iron ore is decomposed very easily. In one case in 
which I timed the operation, the fusion was complete in less 
than three minutes from the tim>e I began to healj and that 
over an ordinary Bunsen's gas burner. The cooled mass is 
light green, partly soluble in water alone, and entirely soluble 
in hydrochloric acid. ^ 

Fusion No. 2. — The mass possesses a deeper green color 
than that obtained by the first fusion, and a larger proportion 
of it dissolves in water. In every fusion that I have yet made 
of chromite, however, a small quantity of basic salts was 
formed, requiring treatment with lydroctloric acid. 
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Emery is rapidly and easily resolved. The mass contains 
basic compounds that require hydrochloric acid for complete 
solution; although water dissolves a large proportion of it. ' 

Fusion No, 2. — The mass thus obtainea is entirely soluble 
in water. 

Hematite, — (An exceedingly hard specular ore from the Til- 
den mine, Lake Superior). It was completely resolved, giving 
a mass partially soluble in water, but dissolving entirely in 
hydrochloric acid. 

Fusion No. 2. — The mass dissolves completely in water. 

Limonite and magnetite behave exactly like hematite. 

Zircon is entirely decomposed. All its silica is converted 
into the gaseous fluorid of silicon, and driven off. The mass 
obtained resembled that given by rutile. It dissolved almost 
entirely in cold water, but the solution speedily became tur- 
bid and deposited a white precipitate, which was either Zirco- 
nia or some basic salt of that oxyd. By first digesting the 
mass with a littla strong hydrochloric acid and afterward add- 
ing water, the whole went into solution. 

Fusion No, 2, afforded a mass of a beautiful waxy luster, 
which was completely soluble in water. 

Kyanite is entirely resolved, and, like zircon, freed from sil- 
ica. The white mass contained basic compounds, and conse- 
quently required hydrochloric acid for complete solution. A 
second fusion gave a mass entirely soluble in water. 

Orthite is completely decomposed, and deprived of silica. 
The mass was white, and dissolved partly in water. The in- 
soluble residue contained basic salts and some sulphate of lime, 
and hydrochloric acid dissolved all but the latter. 

Fusion No. 2. — ^With the exception of a little sulphate of' 
lime, the mass dissolved in water. 

Quartz sand. — I subjected some of this substance to fusion 
with the mixture of bisulphate of potash and fluorid of so- 
dium, in order to ascertain to what extent silica would be con- 
verted into fluorid of silicon. The fusion took place very eas- 
ily, giving a white mass which dissolved almost entirely in 
water. Only a very small trace of insoluble residue remained, 
probably not more than one tenth of one per cent of the quan- 
tity of sand taken. It is very probable that more careful treat- 
ment would get rid of even that small amount. After this it 
seems impossible to doubt that any and all silicates would 
be decomposed and freed from silica by this process. A con- 
venient method is thus afforded for the estimation of bases in 
silicates, bearing in mind, however, that a second fusion with 
sulphuric acid will in most cases be necessary. 
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As far as concerns the complete resolution of any mineral, 
pure, finely pulverized cryolite may be substituted for fluorid 
of sodium. It labors under the disadvantages, however, of in- 
troducing alumina into the mass obtained, but nevertheless it 
can be advantageously employed in cases where the introduction 
of alumina is a matter of indifference, as in the technical analy- 
ses of tinstone and chromite, and the estimation of iron in ores, 
slags, and cinders. The perfectly white translucent specimens 
of cryolite should be chosen for this purpose. 

Either the bisulphate of potash or of soda may be used, and 
although neither seems to possess any advantage in point of 
thoroughness, the potassa salt appears to be the most readily 
fusible, and is therefore to be preferred. 

The following are the advantages that I claim for this process. 

First. Speed. Among the different minerals upon which I 
have tested the action of this mixture, I have found no case 
where I was obliged to heat longer than five minutes, and many 
fusions are complete in three, and even less. 

When bisulphate of potash alone is used for a similar purpose, 
it is usually necessary to heat for irom half to three-quarters 
of an hour; and even then in the cases of emery, chromite, and 
8ome other minerals, it is almost impossible to obtain absolutely 
complete resolution. 

By my process, even when the second fusion with sulphuric 
acid is necessary, not more than twenty minutes should be con- 
sumed in both fusions and the time for cooling between them. 

Second, In every case except tinstone that nas come under 
my observation, in my process, an ordinary Bunsen's burner 
may be used as the source of heat; whereas, by most other 
methods, a blast lamp is necessary. 

Third, When bisulphate of potash alone is used for the de- 
composition of chromite, etc., it is necessary that the mineral 
should be reduced to extremely fine powder; but, when the 
mixture of bisulphate and fluorid is employed, although the 
mineral should be in fine powder, such an extreme state of sub- 
division is by no means required, and thus much labor is saved. 

Fourth, In all cases when this mixture is used, the resolution 
of the mineral is absolutely perfect. Furthermore, all the sil- 
ica is got rid of at once, and all the bases present are converted 
into sulphates. This last is a great advantage whenever iron 
is to be determined volume tricaUy by means of hypermanganate 
of potassa solution. As far as thoroughness of action is con- 
cerned, or generality of application, I can claim no. advantage 
for my process over the use of acid fluorid of potassium; but 
the last named reagent is difficult to prepare, and when pre- 
pared, cannot be preserved in glass vessels. 

Am, Joum, Sgl-Sbcond Sbmimb, Vol. XLV, No. IW.— tt4aou,\^l^. 



178 F, W. Clarke on a new process in MinercA Analgais, 

Fluorid of sodium is subject to neither of these disadvanta- 
geS; and in the mixture with bisulphate of potassa^ has slight 
advantages as regards rapidity of action. 

It m^7 not be out of place for me to mention here a fact 
connected with the use of nuorid of ammonium for decomposii^ 
silicates, as described by Bose. After fusing the min^Bl wiu 
the fluorid, he directs treatment with sulphuric acid, for the 
purpose of converting the bases into sulphates. I find that if, 
in the first place, sulphate of ammonia is mixed in excess witn 
the fiuorid, all the bases are directly converted into sulphates, 
thereby obviating the necessity of treatment with sulphuric 
acid. 

This method can be used for the purpose of determining al- 
kalies in silicates, but is far inferior to J. Lawrence Smith's 
process. 

Technical determination of chromium in chromite.-^Aftei 
fusion with cryolite and bisulphate of potash as previously di- 
rected, the mass is to be treated with a little strong hydrocUorio 
acid, and allowed to digest for about ten minutes. Then, upon 
boiling with water, the whole dissolves. The solution should 
then be neutralized, acetate of soda added, and the chromium 
oxydized to chromic acid by a current of chlorine gas, or by 
boiling with hypochlorite of soda solution.. The chromium 
^may then be separated from other substances as directed in 
Prof. Gibbs's paper in this Journal for Jan., 1865. When chro- 
mite is fused with bisulphate of potash and cryolite, and salt- 
petre is added to the mass, as soon as clear fusion is obtained, 
the chromium is nearly all oxydized to chromic acid. If the 
mass be boiled with a solution of carbonate of soda and the 
liquid filtered, a filtrate is obtained which contains nearly all, 
but not quite aU the chromium as alkaline chromates, free from 
iron or alumina; but, invariably, the residue upon the filter 
contains traces of chromium. When chromite is fused with 
the acid fluorid of potassium, a part of the chromium is usually 
oxydized to chromic acid by the oxygen of the air; and in one 
case that came under my observation, when I came to heat the 
resulting mass with sulphuric acid, red fumes were given off, 
which were probably the so-called terfluorid of chronuum. 

Technical estimation of iron in ores, slags, and cinders,-^ 
After fusion with cryolite and bisulphate of potash, the mode 
of treatment varies according to the method it is desired to 
use for determination of the iron. If Penny's process of esti- 
mating iron volumetrically with bichromate of potassa, or the 
ordinary method of precipitation with ammonia is to be em- 
ployed, the mass may be treated with hydrochloric acid, and 
tbuB brought immediately into «o\\]it\Qiii« li^ ^iiihQ contrary, 



F. W. CSarke a% a new process ii IGnend AnalyM. 179 

16 iron is to be determined volumetrically by means of hyper- 
langanate of potassa^ the use of hydrochloric acid is inter- 
icted, and it becomes necessary to fuse again with sulphuric 
;id and dissolve in water. When volumetric processes are 
sed, the whole determination of the iron, from the time the 
isay is placed in the crucible, shouM take less than an hour to 
srform. 

This process has a great advantage over all others, in the 
lamination of ores, cuags, and cinders containing iron, both 
3 regards speed and convenience, A perfectly clear solution 
I immediately obtained without filtering, all the silica is got 
id of, and it is' only necessary- to reduce the iron with hydrogen, 
nd then to titrate. If in an iron ore it is desired to determine 
Iso titanic add and manganese, it is best to make the subse- 
uent fusion with sulphuric acid. The clear solution obtained 
) diluted to a known quantity, and by means of a graduated 
ipette divided into several portions. In one part the iron may 
e reduced and determined volumetrically; in anothw, the ti- 
anic acid thrown down by boilinfi^. In still another portion, 
he iron, alumina, and titanic 1i!id may be thrown dWn by 
K)iling with acetate of soda, and in the filtrate, the manganese 
Qay be precipitated by a current of chlorine gas, or by boiling 
rith hypochlorite of soda. If fluorid of sodium be used in- 
ttead of cryolite in the fusion, lime and m^nesia also may be 
istimated. For determining silica, phosphorus, and sulphur, 
)ther methods must be employed. 

Preparation of fluorid of sodium. — ^When pure finely pul- 
rerized cryolite is boiled with caustic soda solution, it is, as is 
veil known, decomposed. Fluorid of sodium is deix)8ited as a 
elly-like mass at the bottom of the vessel, and the supernatant 
iquid contains aliiminate of soda, a little fluorid of sodium, 
md the excess of soda. The deposit of fluorid is to be washed 
xrith cold water until the washings have no longer an alkaline 
*eaction; and is afterward purified by repeated solution and 
evaporation. It is so difficultly k>luble and crystallizes so bad- 
ly, that this last is a matter of some difficulty; but the first 
part of the process is so very easy that the crude fluorid of so- 
dium can be prepared by the hundred weight without much 
trouble. Iron vessels are suitable for the operation, but must 
be very clean and free from rust. If caustic potassa be sub- 
Btituted for soda, the deposit of fluorid of sodium is smaller, 
and the supernatant solution contains aluminate of potassa, 
fluorid of potassium, and a little fluorid of sodium. 

Possibly the fluorid of potassium might be prepared in a state 
of purity from this solution, but it is extremely problematical 
whether this could be done economically. Wbdu ^\ix^ ct^^Vx^ 
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Ib fused with carbonate of soda^ and the fused mass powdered 
and treated with water, fluorid of .sodium is dissolved out. 
This method, however, cannot compare with, the first for con- 
venience and economy. 

It may not be altogether out of place to remark in this conr 
nection, that I find that when fluond of sodium is heated with 
sulphate of ammonia, fiuorid of ammonium is formed and 
sublimes. Possibly this may be turned to advantage, although 
I have made no experiments upon obtaining fluorid of ammo- 
nium in quantity by this process. 

Before closing this paper I also wish to state that I made 
numerous experiments with a view toward applying the mixture 
of fiuorid of sodium and bisulphate of potash to the estimatioii 
of both oxyds of iron when they occur in minerals; but I met 
with no success. 

During the course of the experfments described in this paper, 
I have been largely indebted to Dr. Wolcott Gibbd for many 
very valuable suggestions and much excellent advice which 
aided me exceedin^y. 



Abt. XX. — Beexamina;tion of the hccUities of Human Antiqui- 
ties at AhhevUUj Amiens, and ViUeneuve; by E. Andrews, 
A.M., M.D., Professor of Surgery in Chicago Medical Col- 
lege. 

DuBiNG a recent sojourn in Europe, I relieved the arduousnea\ i 
of other duties by an occasional examination of famous geolog- |: 
ical localities. During these visits, some facts fell under my I 
notice, which I have not seen mentioned in' European works, ' 
and others forced upon my mind totally different inferences i 
from those usually orawn. Among the localities visited were :. 
Amiens, Abbeville, and other points of the valley of the river ^ 
Somme in France, in whose gravel beds are found flint hatchets 
and the bones of Man in connection with the bones of the ■ 
Elephas primigenius, the Rhinoceros tichorhinus, and other ; 
extinct animals. The river Somme is a small stream, appar- 
ently about fifty feet wide, meandering along the flat floor of 
an ancient watercourse of much greater dimensions. The val- 
ley is about a mile and a half in breadth from summit to sum- 
mit of the bluffs, and not far from two hundred feet in depth. 
In the lower part of its course, it is purely a valley of erosion 
excavated in soft chalk; but above Amiens it expands into wide 
irregular basins, which are apparently the natimd undulations 
of the surface, which existed oefox^ vssa l&nd rose from &e sea, 
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Mid which are now connected by valleys of erosion extending 
Broni one to another. Upon the floor of the valley and extend- 
ing far up the slopes of the sides in many places are the famous 
gravel beds, which sometimes attain a thickness of 20 feet. 
Upon the lowland ^vels rests a bed of peat about twenty-six 
feet thick. The discoveries in this valley have mostly been 
made by Mr. Boucher de Perthes, of Abbeville, who appears to 
have used great care to avoid mistakes, and to whose courtesy 
I am indebted for much valuable information. Boucher de 
Perthes finds in the gravels, as I have already said, the bones 
of the Mephas primigenius, the Rhinoceros ticAorhinuSy and 
other extinct ammals in such connection with the bones of men, 
rude flint hatchets and other human relics, as to indicate that 
these great extinct pachyderms haye been cotemporaneous with 
Man. They seem, however, to have become extinct at the time 
of the gravel deposit, for they are not found in the peat above. 
Boucher de Perflies inclines to the idea that the gravels were 
the product of diluvial epoch, whose disturbances extermina-- 
ted these animals. 

The European geologists frequently speak of the flint imple- 
ments of the gravel as found in the " drift.'* American readers 
may need to be reminded that the giiavel of the Somme is hot 
genuine glacial drift, such as bears that name in America, but 
simply a river deposit of more recent date. It is restricted 
exclusively to the valley, and appears much like the gravel beds 
flanking the river valleys of the western states, which also con- 
tain the bones of elephants, and are invariably found above 
the true drift. 

The question of the antiquity of these relics is one of g^eat 
interest, for conceding their genuineness, of which there is httle 
doubt, it is necessary to suppose that the Elephas primigenius 
has lived later, or Man earlier than is usually believed. The 
answer to the problem is sought by estimating first, the prob- 
able time consumed in the deposit of the gravel, and secondly, 
of the peat overlying it. 

Sir John Lubbock believes that the gravel was an extremely 
slow product of deposition, occupying untold ages in itff forma- 
tion. He contends that it was gradually formed by the river, 
while it was slowly excavating the valley fi-om the chalk, and 
that the stream at that time had but little greater annual quan- 
tity of water fhan it has now; but that its flow was less even, 
more of it being concentrated into the spring floods. 

In the gravel pits near Amiens, I observed some facts which 
have an important bearing upon the question of time. There 
ifl evidence there that at the time the deposit was formed, blockg 
of ice, or of mixed ice and frozen gravel, thie^ oi tcsva i^\»\sjL 
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diameter^ were laid down in the strata^ and that these blocb 
^ere completely covered and had other strata laid above them, 
before they had time to melt. There is also proof that the 
river, which did this work, had a volume not less than lOOO 
times that of the ordinary summer stream of the Somme. The 
&ct<8 are these: the mass of .the upper gravels consists of chalk 
flints mixed with angular fragments, powder of crushed chalk 
and rolled chalk pebbles, the whole being of a light gray tint 
Above this there is a stratum of gravelly clay of a blackisli r 
brown color, a few inches in thickness. Over this is gravel of *- 
a lighter brown, and above that, next to the soil, there is about 
18 inches of a brown clay used for making brick. In the gray 
gravel .there are places where the upper strata have sunk down 
as if into a cavity, filling it with material belonging higher up. 
The uppermost strata of all are undisturbed in position as 
though the sinking had occurred, and the surfece been washed 
level again, before the latter were laid down. One of the best 
examples was on the south side of the upper gravel pit, above 
Amiens, where the perpendicular bank showed a fine section of 
the phenomena. At this place the strata of gray gravel 
were missing for a horizontal distance of about four feet, the 
space being fiUed with confused materials from the dark colored 
strata above. The sides of the interrupted space were nearly 
perpendicular, and I at first supposed that an ancient pit or 
well had been dug there, and filled again from above. A closer 
inspection, however, showed that the supposed pit had never 
been open \o the external air. Tracing upward from the bot- 
tom until I came to the thin stratum of dark gravelly clay, I 
found the following singular appearances. The dark stratmn 
had evidently once been continuous across the space, and had 
never been removed by any excavation. It had, nowever, from 
some cause settled until it broke in the center, the ruptmed 
ends flexing downward until they hung almost perpendicularly 
on each side of the space, while the material m)m above had 
pressed down and filled the interval. It was evidently not an 
artificial excavation, as it would have been impossible to dig 
in such a way as to leave the clay stratum in that singular po- 
sition, and equally impossible for water to deposit it originally 
in such a form. The conclusion is inevitable, that a mass of 
some material was imbedded there which occupied the space 
until the gravel covered it and the clay stratum was laid OTer 
it. This mass then in some way disappeared, allowing the clay 
stratum to settle and break, and the upper gravel to press in 
«nd occupy the vacancy. What was this temporarjr Asm? 
All the circumstances mdicato tih&t it was a block of ice, or at 
least of frozen gravel and \cfe fiOTDScoi^ ^v\Ssi ^^^^^s^ ^^ 



E. Andrews on Human Antiquities cct AbbevtUey dc. 183 

ihe latter to leave a vacancy when it melted. An examination 
of the gray gravel adjacent confirms the idea of powerful ice 
action. It consists of chalk flints, mixed with broken chalk 
of every size, from a fine powder up to fragments as large 
as a man's head. Many of the fragments, though soft 
enough to write with upon a blackboard, have preserved with 
absolute perfection the sharp angles ana edges which they had 
at the tii^e they were broken from the cretaceous strata. It 
does not seem possible that they could have been rolled a hun- 
dred feet in the bed of a stream without losing this sharpness. 
It follows that much of the material of those beds was either 
dropped from floating ice, or else deposited by the mechanical 
action of ice fields floating down the ancient river, which crushed 
the edges of chalk strata abutting on the valley, and pushed 
the debris along to be left wherever the irregularities of the 
channel permitted. The agency of ice is ftirther evinced by 
the occasional presence of large boulders of sandstone in the 
gravel, some of which weigh a ton. These must have been 
transported from for np the stream, as the rocks in the vicinity 
are exclusively chalk. The crushing action of ice agamst the 
edges of the valley is rendered more probable ty the fact that 
the angular mixed gravel is found only in iihe border beds, 
while ^e strata nearer the center of the valley are washed com- 
paratively clean of chalk. 

The envelopment of ice and frozen gravel in sedimentary 
beds is by no means a phenomenon peculiar to the valley of the 
Somme. In a former article, I described the angular masses 
of loose clean gravel which occur in the drift clay beneath the 
bed of Lake Michigan. These masses occur in such shapes 
and positions as to show that they were deposited in a frozen 
state, and that they must have been completely covered with 
clay before they had time to melt, otherwise the loose gravel of 
which they are composed could never have maintained their pe- 
culiar forms and positions. These masses have ftimished an 
extremely valuable means of estimating the rapidity of depo- 
sition of the drift clajr of that locality. 

If the phenomena m the valley of the Somme were produced 
in the way I have supposed, it follows that portions at least of 
the gravels there were deposited with extreme rapidity, inso- 
much as blocks of frozen material four feet in diameter were 
completely covered and had horizontal strata laid above them 
before they had time to melt. 

The evidence of powerful force exhibited in the gravel beds 
of Abbeville and Amiens renders untenable Sir John Lubbock's 
theory that the valley was eicavated by the imperceptible ac- 
tion of the river at apont its present annual amo\£cA» ol'V^\^. 
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The valley of the Somme is over a mile and a half at the top, 
while the present river does not appear to exceed fifty feet in 
breadth. It is safe to say that the present stream spread over 
the whole valley, would not be half an inch deep, and making 
all probable allowance for spring floods, it is whoUy inadeqna^ 
to tne production of gravel beds containing pebbles larger than 
a man's head, and boulders weighing a ton. This valley pre- 
sents none oi the characteristics of mose which are widened by 
the irregular meandering of a shifting narrow stream, now 
eroding this bank and now that. It is broad, level-floored, 
and parallel-banked. The stream that excava^d it filled it 
from bluff to bluff. Now the marginal gravel banks are often 
fifteen or twenty feet thick, and have horizontal strata. It 
follows that when the upper strata were laid down, the stream 
during its floods was a mSe and a half wide and not less than 
twenty feet deep. It is proper to add, that farther up the stream 
the valley presents different characteristics and does not appear 
to have been formed altogether by erosion. Above Amiens it 
often widens out into vast irregular basins without definite 
bouudaries. These appear to be the natural undulations of the 
surface already alluded to, and are connected to each other by 
valleys of erosion. If the land rose gradually from the ocean 
these wide inland basins would temporarily have the character 
of lagoons, and the flux and reflux of the tides would cut 
channels of communication in the soft chalk extending from 
the upper to the lower, thus sketching out the lines of the sub- 
sequent river beds. It is probable, therefore, that the outline 
of this river system was formed at the time of the elevation of 
the chalk from the sea, and that the valleys have been* simply 
modified and not created by fresh-water erosion. 

The conclusions to be drawn would seem to be these: 

1. The ancient river, and consequently the ancient annual 
rainfall, was for a time immensely greater than at present. 

2. The rapidity of the gravel deposit was, at least in places, ' 
very great, and the time required for it proportionately short. 

Overlying the gravel of the fioor of the valley is a bed of 

^eat about twenty-six feet in thickness. Mr. Boucher de Perthes 
as with praiseworthy care sought for means to determine the 
age of this bed; but, as he was probably unacquainted with 
the phenomena of forest peats in process of actual formation, 
he has very excusably overlooked some of the most important 
data. Such an error is not to be blamed in Europe; because, 
where few trees are allowed to grow, and none to decay, the 
study of such phenomena is impossible. As the result of his 
observations, he concludes that the average increase of the peat 
has not exceeded four or five centimeters (IJ or 2 inches) in a 
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century. He states that there has been no perceptible accretion 
to it from time immemorial, so far as the observation of the mod- 
em inhabitants can determine. He believes that had the growth 
been more rapid than his estimate, the fact could not have 
escaped notice. Now the thickness of the peat being about 
26 feet, an increase of 1^ to 2 inches a century would imply an 
age of from 15,600 to 20,800 years for the whole bed, or for 
the entire period since the termination of the gravel deposits. 
These figures must, however, be greatly modified before they 
can be accepted by one acquainted with actual forest life. 
Boucher de Perthes elsewhere states that he has found deep in 
the peats of the Somme numerous trunks of trees standing 
erect where they grew, generally birches, or alders. These 
trunks were sometmies a meter (39*14 inches) in height, but 
generally less. Now as stumps of trees do not stand long un- 
covered in the damp air of a swamp without decay, it follows 
that all which are found standing erect in the peat, must have 
been covered to their present simxmits with the increase, before 
they had' time to rot away. Applying Boucher de Perthes's 
estimate of 1^ to 2 inches growth of peat in a century, it would 
follow that U stump one meter in height must have stood un- 
covered without decay from 1,950 to 2,600 years before the ac- 
cretion of peat overtopped it and secured its preservation. The 
absurdity of the idea is obvious at a glance. One hundred years 
is a long duration to allow even an oak in such circumstances, 
and every trace of almost any other deciduous tree of the lat- 
itude would disappear in less than fifty years. Birch stumps 
are especially perishable. If, however, we allow a duration of 
a century to the tallest stumps, it is obvious that there are 
places in the valley of the Somme where the peat has increased 
three feet or more in a hundred years. This conclusion is con- 
firmed by the existence of numerous prostrate trunks. Some 
oak logs have been found in the peat mur feet in diameter, and 
80 sound that they were manufactured into furniture : unless 
these trunks fell into a pond of water and were thus preserved, 
they must have been covered by the accretion of the peat be- 
fore they had time to decay, say within a hundred years after 
they fell. The supposition that these trunks may have buried 
themselves by the force of their fall is not admissible, because 
no oak will bury itself by its fall in a soil solid enough for it 
to grow upon when alive. 

The remark of Boucher de Perthes, that the growth of the 
peat is so slow as to be wholly imperceptible to the modern 
inhabitants, is doubtless true and very easily explained. The 
beds of the Somme belong to the class of forest peats, and not 
to that of the moss growflis. Forest peats, as may be seen in 
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thousands of localities in the United States, are formed as fol- 
lows: The annual crop of fruits, twigs, leaves, and windM 
trunks, furnished by the trees and shrubbery of a dense swamp, 
amounts to an immense mass of vegetable matter. These added 
to a thick undergroVth of grass, herbs, and moss, are all preis»ed 
against the ground by the winter snows. In the spring they 
are flooded and prot^ted from decay. In the sunmier they are 
partly protected from oxygenation by the extreme wetness of the 
soil into which they have been pressed. Hence they are only 
slightly rotted when they are finally covered up by the fall of the 
next autunm^B crop. To one who studies the actual quantity of 
this material, a growth of two or three feet in a hujidriBd years is 
by no means incredible. Thus the increase of the peat depends 
upon the presence of the forest; but the valley of the Somme 
has lost its forests centuries ago. It is wholly reduced to cul- 
tivation and pasturage. Hardly an ounce of grass or a stick 
of wood ever rots upon it, but every particle of vegetable mat- 
ter is removed for the use of the inhabitants. About Amiens, 
the ground is all drained, and used for market gardens, and in 
other parts it is all sown with crops, mown for hay, or grai^ 
for pasture. The peat growth, therefore, is arrested for want 
of material, and no further increase will be observed though a 
million years should elapse. Hence all calculations of age, 
based o/the present wanfof progress, are necessarily erroneS! 
In the excavations of the peat, Boucher de Perthes distin- 
guishes near the surface relics of the middle ages : below that 
to the depth of about six feet Soman and Gktllo-Boman remains, 
and underneath that, pure G-allic and other earlier traces. I 
have no means of knowing how Ipng ago the forests of the 
Somme disappeared, but I presume those parts occupied by 
Boman garrisons would be among the larger settlements, and 
be ei^liest cleared of timber. Probably the places where Boman 
remains are found may have been destitute of timber, and pro- 
duced little or no peat for the past six or seven hundred years. 
If so^ the deposit of six feet of peat over the earliest Boman 
remams was accomplished in about 1200 years, or at the rate 
of about six inches in a century. This is much less than the 
rate required to preserve a stump three feet in height, but the 
latter was plainly a maximum. Most of the trunks were shorter, 
and in many places they seem to have disappeared altogether. 
While it is evident that the accretion in some times and places 
has been as high as three feet in a century, the average rate 
must have been lower, and very probably did not exceed six 
inches per century indicated by the depth ot the Boman remains. 
If thi8 he taken as a probable standard, the age of the whole 
bed, wbofne thickness is a\x>ut ^ ii^Vi, ^^\ii<i "^ "ci^^* ^Kt issm 
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5200 years down to the cessation of peat growth, or, adding 
the six or seven hundred years supposed to have elapsed since 
the clearing of the ground, the present age of the bed would 
be about 5800 yeaiB. It is impossible to pretend to nunut^ 
accuracy in such calculations, but the above results are at least 
based on tangible data, and serve to show that in the eyes of 
practical woodsmen, the ^lormous European estimates of time 
greatly need pruning. 

During my sojourn on the Continent, I twice examined the 
gravel cones of the TiniSre, near Villeneuve, on Lake Geneva, 
which have been made familiar to geologists by the investigation 
of Morlot. Unfortimately I have not at hand his original ac-^ 
count, and am obliged to take his statements second hand, as 
quoted by Sir John Lubbock and others. 

At the eastern extremity of Lake Geneva, situated upon the 
level bottom of the valley of the Rhone, is the little city of 
Villeneuve. From the mountains which rise abruptly over the 
very edge of the city, descendB the torrent of the T^ie, which 
IS dry part of the year, but at other times becomes a stream 
gome fifteen feet in Uth. This stream brings down annuaUy 
a certain quantity of torrent gravel which has been deposited 
in the form of a cone, or rather of a half coile upon the level 
plateau on the border of the lake. The apex of the cone rests 
against the side of the mountain, and the base extends in a 
semicircle around the mouth of the gorge from which the tor- 
rent descends. A railroad has been cut through the cone, thus 
exposing a section of the mass nearly to its base. The cone 
was found to be stratified in a very regular manner, not hori- 
zontally, but in curves exactly paiallel to its surface. About 
four feet below the top was a stratum of black soil which con- 
tained Soman relics. At the depth of ten feet, implements of 
bronze were discovered in a similar stratum, and at the depth 
of nineteen feet another black layer contained only articles be^ 
longing to the age of stone. Morlot very properly judged this 
a fetvorable opportunity to estimate the age of the whole cone, 
and by inference the duration of the presetit geological epoch, 
and of the human race. His calculation is as follows : The 
entire depth of the cone at the center of the section is thirty- 
two feet and six inches, while the Boman remains are only found 
to the depth of four feet. Some two or three hundred years 
ago the increase of the cone was stopped by confining the course 
of the torrent between stone walls, which prevented any further 
spreading of gravel over the surface, and caused it to be swept 
onward into the lake. Allowing 300 years as the probable time 
since the walls were built, there stiU remain about 1300 to 1500 
feara from the begionmg of the Boman doimn&Aa»tk V^ ^Seib 
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cessation of the deposit, during which the cone was increased 
by the annual spread of gravel over its surface. It appears, 
therefore, that about four feet of gravel (1*14 meters) accreted 
in from 1,300 to 1,500 years, or not far from three and three- 
tenths to four inches in a century. Taking this ratio as a da- 
tum, Morlot, if I understand him correctly, applies it to the 
whole 32 feet 6 inches of depth, and decides accordingly, that 
the cone has an age of from 7,400 to 11,000 years. There are, 
however, two cones at Villeneuve. The one thus measured is 
the newer and smaller, and rests against the edge of a much 
larger one, which was formed before it, when the waters of the 
lake stood some fif^y feet higher than at present. Now the 
upper cone is abojit twelve times as large as the lower, and, as 
Morlot infers, required twelve times as long for its accumu- 
lation, or from 88,000 to 132,000 years. The combined age 
of both cones, therefore, would by this calculation be between 
96,000 and 143,000 years. It is with great hesitation that I 
question the concluBions of an European savant, made respecting 
his own country; but having twice examined these cones with 
great care, and followed the torrent a mile into the mountains 
to study its appearance and action, I cannot avoid the conclu- 
sion that there is a very singular mathematical error in estimat- 
ing the age of the cones, and an omission of several important 
geological fects which vitiate the whole calculation. The nature 
of the mathematical error wiU be made obvious by a few facts. 
The gravel cones of Switzerland are very numerous, and the 
principle of their formation easily understood. On tL suppo- 
8iti9n that the torrent brings down about the same amount of 
gravel each year, it will readily be seen that the first year's de- 
posit wiU lie upon the plateau in a conical heap of no great 
breadth, but oi considerable height. The second year's gravel 
however, wiU be spread over the entire surface of the first, and 
extending wider, it must be much thinner. The third year's 
accretion will be broader and thinner still, and so on to the 
last. It follows that the superficial annual layers are always 
the thinnest, because the broadest. Now, if Morlot is cor- 
rectly quoted, he first derives his scale of from three and three- 
tenths to four inches increase per century from the superficial 
layers where they are thinnest, and then applies it without mod- 
ification to the interior where the annual accretions were much 
thicker. His unit of measure is therefore too small, and exag- 
gerates the total age. It is perfectly plain that the true method 
is to take the cubic contents of the strata whose age is known, 
and compare the amount with^he cubic contents of the whole 
cone; or, in plain language, if the annual rainfall and gravel 
wash has been uniform, tnen aa t\i<& c^«3q&\.^ ^i ^ras^^S^ \bl *^ 
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layers deposited since the Boman conquest, is to the quantity 
in the whole cone, so is the time required for the deposit of 
these layers, to the time required for tne formation of the whole 
cone. 

The revised data and calculation would be as follows. The 
lower cone is really a half cone,, the apex resting against the 
declivity of the upper one, and the base being a semicircle. 
The dimensions are nearly as follows: 

Height of apex, 38 feet. 

Radius of the base, 900 feet. 

Cubic feet in the strata deposited since the Boman con- 
quest, 5,283,206. 

Time of deposition of the same, 1,300 to 1,500 years. 

Cubic feet m the whole lower cone, 16,116,408. 

Time of deposit of the same, 3,965 to 4,576 years. 

Adding ^the 300 years, which have elapsed since the deposit 
ceased, the present age of the lower cone would be from ^265 
to 4,876 years. 

It will be noticed that this is not far from the age which we 
estimated for the peat beds of the Somme. It would seem, 
therefore, that the period of higher water, which preceded both, 
was simultaneous at the two places. 

The calculations respecting the upper and larger cone are 
vitiated not only by the overestimate of the age of the lower, 
on which that of me upper depends, but still more by leaving 
out of view several important ^eolo^cal ^tg. ^ 

The amount of gravel transported by a torrent, depends on 
the amount of water in it. Or, in other words, upon the annual 
rainfalL It is important to inquire, therefore, mto this point. 
The fact that at the same period the river Somme had an im- 
mensely greater volimie oi water than now, and the water of 
Lake Geneva stood fifty feet above its present level, gives a 

S)robability that the torrent of the Tini^re would be found af- 
ected by the same causes as the lake and the river. The ex- 
amination of the upper cone itself settles this question, for it 
carries its history in the channels on its surface. The gravel 
cones of the Alps are marked with channels of a size propor- 
tioned to the quantity of water which flows in them, because 
the stones and gravel are left on each side of the water course 
up to high water mark, showing the exact size of the stream. 
As the gravel accumulates it gradually raises the bed of the 
torrent above the rest of the cone, until the water breaks through 
now on this side and now on that, and distributes its gravel 
over the lower portions. Hence the comparison of the torrent 
channels of the two cones, will show the size of the stream 
which formed them at the two periods. 15 ow \Jaft\i^dLQi ^^ 
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Tini^re in the lower cone is only about 10 feet deep and 20 
feet wide, while in the upper cone the old torrent bed is oyer 
15 feet deep and 300 feet wide, making quite a Talley, which in 
modem times is never one-twentieth part full of water, and is 
covered with vineyards. Other parts of the surface show traces 
of the torrent's magnitude when on its lateral wanderings. All 
the marks of water action iu the upper cone are on a gigantic 
scale, compared with those of the lower. The same concTusion 
is supported by the appearance of the gorge from which the 
stream issues. For nearly a mile into the mountains, one may 
see distinct terraces of such size and position as to show that 
the stream has at some period been immensdy larger than at 

S resent. It follows, therefore, that the rate of deposition 
uring the formation of the upper cone was very much greater 
than m the lower, and the time occupied prc^ortionately short, 
but we have no means of applying an exact measure for its 
determination. 

It is possible, however, that this violent action may not have 
existed during the whole formation of the cone, and if so, the 
center may be older than the surface indicates I believe the 
Alps at this point are considered to have been elevated in the 
earlier half of the Tertiary period, and I observed fragmentary 
terraces of glacial drift; within the jaws of the gorge in such a 
position as to show that at that epoch the valley was already 
m existence, and that it had nearly its present size. It must 
be true that as soon as the mountains were elevated, the torrent 
commenced to flow, and to form a cone. Now if the tertiary 
cone was not removed by the changes of the drift period, it 
must still exist beneath the surface, and constitute part of the 
whole mass. In that case the age of the cones is not a measure 
of the du^tion of the present epoch, nor of man's antiquity, 
but of the present and of all the past periods as far back as the 
Miocene or Eocene. However this may be, the following con- 
clusions seem highly probable: 

1. The tranquil period of the lower cone was synchronous 
with the period of peat formation in the valley of the Somme, 
and their age would appear to be somewhere from 4,000 to 6,000 
years. 

2. The violent water action of the upper cone was cotempo- 
raneous with the corresponding activity of the Somme in the 
gravel period. 

3. During this period, the water-flow was enormous, the 
gravel accretion extremely rapid, and the time occupied by the 
deposits correspondingly short. 
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A.RT. XXI. — To (Mcertain the loss sustained in the delivery 
of water from a conduit pipey when it is tapped by a branch 
at any portion of its length; by Thos. Guerin, Civil En- 
gineer. , 

In water works for the supply of a city it happens sometimes 
that it is necessary to convey the water in a conduit pipe from 
a reservoir situated at a long distance; and before the conduit 
reaches the point of distribution it is tapped by a branch so as 
to carry oflF a portion of the water for other special purposes, 
thereby interfering seriously with the proper supply for the 
city. 

On examining the action of the branch it is easy to perceive 
that it causes an increase in the flow from the reservoir; while 
at the same time, it causes a diminution in the delivery at the 
point of distribution in the city, and moreover, the quantity 
carried o£F by the branch must be composed of such increase 
Etnd diminution. 

Thus, let A be a vertical section of a reser- ^ia 
voir supplied from a river, or some other ^^ 
CTeat source, and let ANB be a conduit pipe ^ ^^f 
leading water to the point of distribution at fe. vS]^^*^ 

It is manifest that if the pipe were cut at the « ^^ 

point N, the delivery there would be greater than it had been 
at B before the pipe was cut, for the reason that a discharge 
through a pipe varies very nearly as the square root of the 
length inversely; it follows then that the discharge fr#n the 
reservoir would be increased by cutting the pipe at the point N. 

Again, if instead of cutting the pipe at N, an orince were 
made in its side, such that the area of the orifice would be 
equal to the sectional area of the pipe, it is evident that almost 
as much water would flow through this orifice, as if the pipe 
were actually cut across at N (the only difierence being the 
amount arising from a change in the direction of the fluid); 
while none can arrive at the point B, which is supposed to be a 
considerable distance removed from N. According as the ori- 
fice at N diminishes, so will the discharge from A diminish, and 
80 will the water ascend toward B, until it commences to flow 
through at that point; and while the orifice continues to dimin- 
ish, the flow will increase until it becomes a maximum, when 
N is closed; ab that tinie the discharge from A is a minimum. 

Again, if the orifice at N be made small at first, the delivery 
at B will be a little diminished, and while the orifice at N in- 
creases, this delivery will continue to decrease until finally it 
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becomes nothing; while the discharge from A will increase mitil 
it becomes a maximum as soon as the orifice at N is equal to 
the section of the pipe. 

It follows then^ that when a branch is inserted in a conduit, 
the effect wiU be to increase the discharge from the reservoir, 
but at the same time to diminish the quantity delivered at the 
point of distribution; and the sum of such increase and dimi- 
nution will be the exact quantity carried off by the branch. 

To be able to ascertain this increase and diminution separately, 
as well also as the exact quantity delivered at the pomt B, is 
manifestly of tl^e greatest importance in laying a system of 
water pipes; and although writers on hydraulics have investi- 
gated formulaB for ascertaining the quantity passing in a branch, 
yet as far as I can ascertain, its component parts and also the 
exact amount delivered at the point of distribution do not ap- 
pear to have been hitherto discussed. Toward a solution of 
this question, I submit the following investigation. 

On reference to jyAnbuisaon's Hydraulics^ translated by Ben- 
nett, we find in chapter 3, No. 186, 

Q* L 

H-02518l7^=-0006769^(Q2-f-14l724QDa). 

This is a general formula employed for the solution of ques- 
tions relating to the motion of water in conduit pipes; Q denotes 
the quantity flowing per second through the pipe; L, its length; 
D, its diameter, and H, the head on the onfice of efSux; the 
denominations of all these dimensions being feet. 

Th^second member of the equation is the value of the resis- 
tance trom friction occasioned by the sides of the pipe. 

From this equation we obtain general values for H and Q 
as follows: 

Q« L 

H=-0251817^ -t--0006769 gy (Q»+-141'724QD2) 



^_ •070862LD2 



l l4y'7 - 30HDs / '0'70862LD» \» 
■^■\ L+3'7-20D "^\L+3'7-20D / ' 



I 



L-f37-20D 

Let us assume Q=the quantity delivered at B, 

g=quantity carried off by branch, 
L= length, NB, 

Z=length, AN, \ 

H= height of reservoir above B, \ 

D=diameter of pipe, 
L= entire length of pipe, ANB. 

On reference to the general value of H, it will appear that j 
the head which forceB tlie amo\ux\> q ^ thft ^int N^ will be j 
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•0251817^ +-0006769^ {q^+'Ul124 qD^). 

If H be diminished by this quantity and also by the friction 
lue to the passing of Q throngh the length l, the remainder 
must be equal to the head which forces the quantity Q through 
the length, NB, viz: 

H.- -0261817 ^ --0006769^ (g^*-}- 141 7242^0 «) 

- -0006769 ^ (Q«+-l 41 724QD2). 

Let this quantity be substituted for H in the general value 
for Q as given above, and there will result 



Q=- 



-0006769-(Q.+ U1724QD.)) + {j^^^^) • 

ft 

Besolvinff this quadratic eqtiation, the value of Q i^ found 
to be as follows : 

^ •070862D«L , I 1477-30 , I ', 

/• 07P862D»L \*' 
\L+37-20D/ ' 

Such is the value for Q in general; but when the velocity ex- 
ceeds two feet per second, and that of L is great compared to 37 
times D, in that case it will be seen by D'Aubuisson, No. 189, 

that Q = 37-548 J ^ , and hence H = -0007089 ^. From this 

general value for H, it appears that -0007089 ^ is the head re- 

quired to force the quantity q to the point N; and ad it appears 

from D' Aubuisson, No. 187, that -0007089 ^ is the friction 

due to the passing of Q through the length I; it follows that 

H - 0007089 ^- -0007089 S- denotes the head which would 

be competent to force Q through the length NB. Let this 
quantity be substituted for H in the value for ft, and there will 

result Q=i.^7'/U« J HD^ - 0007089 1^ rpj^g jg ^ convenient 

formula for practice and it gives a correct result when the veloc- 
ity exceeds two feet per second, and when the length is great 

Am. Joub. Sol— Ssoond Sebibs, Vol. ZLV, No. ISl— Mibok> 1S68. 
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compared to 37*20 D; two circumstanceB which almost invari- 
ably occur. 

The formula for ft gives the delivery at the point of diBtribu- 
tion before the branch is inserted; we shall therefore have 
ft— Q= the loss sustained by the insertion of the branch; and 
g+Q— ft= the increase of discharge from the reservoir arising 
from the same cause. 

Department of Public Works, Ottfiwa, Nov. Uth, ISGt. 



Art. XXII. — Notes upon some oj the MineralogicQl Curiosi- 
ties of the Paris JExposUion of 1867; by William P. Blake. 

The display of minerals in the department of Mining and 
Metallurgy, Class 40, of the exhibition was very extensive, and 
although composed chiefly of ores and metallurgical specimens, 
there were many objects of particular interest mineralogically, 
either for their rarity, their great size or beauty, pr as coming 
from new localities. There was also a lai^ display of precious 
stones, cut and polished, and of ornamental stones, both 
wrought and unwrought, such as columns, slabs, and vases of 
polished granite, porphyry, marble, and serpentine, or smaller 
objects of art in jasper, onyx, malachite, and lapis lazuli. 

In these last mentioned objects the Bussian collection was 
particularly rich. One of the most conspicuous was an ellip- 
tical vase about six feet high, sculptured at the Imperial 
establishment of Ekaterinburg out of a compact gray jas- 
per from Kalkhansk. The shaft supporting the basin was or- 
namented by an entwined vine-branch with leaves and fruit 
exquisitely chiseled in high relief and polished. Two mag- 
nificent candelabra with pedestals of rhodonite were shown 
from the same establishment. These pedestals were about ten 
feet high, and nearly two feet broad at the base, but wer^ prob- 
ably formed of several pieces united. The rhodonite appears 
to occur in large homogeneous masses, and to be extensively 
employed for ornamental purposes. It takes a high polish, and 
has a pleasing rose-red color, slightly mottled with black. 

Ivan Stebakoff, of Ekaterinburg, exhibited a great variety 
of beautiful paper-weights, made of polished slabs of jasper, 
malachite, and lapis lazuli, surmounted by groups of flowers 
or fruits in their natural colors, cut out of various highly colored 
ornamental and precious stones. The government establish- 
ment at Tiflis, Caucasus, sent numerous ornamental objects, 
some fashioned out of a kind of marble-onyx similar to the beau- 
tiful stalagmitic marbles of Algeria and Mexico, and others out 
of a peculiar chatoyant obsidian. 
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The wealth of the Bussian empire in precious stones was 
/fell illustrated by a magnificent series of culb gems of the 
K)untry from the Imperial cabinet. This contained amethysts, 
lapphires, emeralds, aquamarines, beryls, phenacites, white 
;Opazes, tourmalines, sphenes, and chrysoberyls, all of them of 
musual size and brilliancy. Some of the phenacites which 
lad a fine brown color when first shown, became bleached and 
jolorless after exposure to the light 

The splendid displays of jewelry by the leading British and 
[Continental jewellers contained a great variety of precious 
{tones remarkable for their beauty and value. Hancock & Co., 
)f London, exhibited a sapphire of fine color, one and a half 
nches long and three-quarters of an inch broad. One weighing 
too carats was shown by Mr, Mellerio. 

Dvamond.-^Vi addition to the great numbers of large and 
¥ell matched diamonds mounted in various ways for personal 
kdomment, some of the exhibitors showed the gem in its various 
lolors. Thus the following difierei^t colors were shown in a 
luite of nine beautiful diamonds in the case of Hancock & Co.: 
lark green, chrysolite-green, topaz-yellow, hyacinth-red, pink, 
;innamon-brown, bluish-black with the luster of steel, and 
)lack with a lavender shade. A peculiar steel-like and graphite- 
ike luster of the gem was well shown in a tiara and necklace 
brmed of about forty stones, ranging from one-qujirter of an 
inch to five-eighths of an inch in diameter, but not, however, 
s^hoUy free from fiaws. 

In connection with the very interesting exhibition by Mr. 
Coster of Amsterdam, of the art of cutting apd .polishing dia- 
monds, there was a remarkably fine display of the rough stones 
from all the principal diamond-producing localities. All the 
varieties of crystalline form and of color were shown, together 
with the minerals and rolled pebbles usually found associated 
with the diamonds in the deposits. In a suite of highly colored 
diamonds in this collection, there were two remarkable stones. 
One of 29 carats weight (about 92 grains), a pear-shaped bril- 
liant, about three-quarters of an inch long, has the property of - 
icquiring a rose-pink color, on being strongly heated. This 
jolor is retained in the dark after cooling, but if the gem is ex- 
posed to the light, the color soon vanisnes. The experiment 
las been repeatedly performed with like results. Another stone 
¥ith a beautiful bluish-black color by refiected light, appeared 
3erfectly opaque when held between the eye and the light, 
)wing, probably, to the total refiection of the light from the 
facets of the stone. 

The collection contained masses of the crude black variety, 
known as " carbon/' valuable for its powder. IrtegvilailY ^i^ 
ragments of this are found with the diam.oiiAa oi ^^\^ «Dl^ 
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are sometimes two inches in diameter. Another variety called 
" boart/' is translucent, and appears to be a confused crystal- 
lization; it accompanies the diamonds of Bio, and is also only 
valuable for its powder. 

The casccdhoj a conglomerate, containing diamonds, evi- 
dently corresponds in its origin to the "cement" of gold miners, 
and consists merely of the various water-worn and hedvy peb- 
bles accompanying the diamonds in the beds of streams, cemen- 
ted together on the bed-rock by ferruginous, calcareous, or 
siliceous infiltrations. 

The yearly importation of diamonds from 1862 to 1866 has 
averaged 176,000 carats, nearly 1,000 lbs. troy. Over 400 per- 
sons are constismtly employed in cutting diamonds at Mr. Coster'^ 
establishment. 

Oped. — Some remarkably large and fine opals were shown by 
Emil G-oldschmidt, of Lower Austria. The largest one, ovd 
in form, and about two and a half inches long and an inch 
wide, was valued at 75,000 francs. Another stone with a tri- 
angular outline, about one and a half inches on a side, was val- 
ued at 50,000 francs, and an ellipsoidal specimen, one and a half 
inches long and three-quarters of an inch in diameter, at 30,000 
ftancs. Some large masses of the rock inclosing opals were 
^0 shown. It is evident from these specimens that the opal 
is sometimes formed in horizontal layers at the bottom of cav- 
ities, nearly as agates and the onyx are formed. 

Turquois, — ^A fine series of turquois specimens, in the rough 
and cut, was shown by Petiteau, of Pans. Several of the cut 
stones were as large as pigeons' eggs and of good color. 

Beryl. — One of the ornaments of a massive piece of goldwork 
consisted of a bust of the Emperor, about one-third life size, 
cut out of a single aquamarine of good color. 

Bock Crystal. — Many very large and transparent crystals of 
quartz were sent from Japan, where this mineral occurs in 
abundance, and is wrought into many ornamental objects. An 
optical examination of some of these crystals by DesCloizeaux 
showed that, like quartz of most other localities, they were 
very irregularly compound in their interior structure, none giv- 
ing a uniform tint in polarized light. 

Platinum. — A variety of pepites, or nuggets, of platimim 
were shown in the Russian section from the mines of Prince 
Demidoff, in Tagilsk, government of Perm, Siberia. The larg- 
est mass weighed 13 pounds. Many of the smaller masses 
were highly magnetic, attracting iron filings like magnetite, and 
possessing strong polarity. 

Native copper with native silver. — ^A mass of native copper 
weighing l^DO lbs., andieBeJii)ci^Ti%\)Qft ^YS^"^ ^iLafca SuQenor, \ 
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was sent from the Eirghise Steppes, Siberia. A small fragment 
of native silver, joined perfectly to the copper, as in the Lake 
Superior specimens, was observed in this specimen by Mr. Des- 
Cloizeaux. 

Native silver. — ^The collection from the Eongsberg mines of 
Norway contained some extraordinary crystallizations of silver. 
Among these may be noted a cubic crystal three-quarters of 
an inch in diameter, with truncated angles; and a group of, 
modified cubes, twenty or thirty in number, forming a mass 
about three inches in diameter. There were also some fine 
crystals of sulphuret of silver, and crystals of calcite penetrated 
with wire silver. 

Proustite. — Some large groups of choice crystals of this 
species were in the collection from the mines of Chafiarcillo, 
Chili, but the most extraordinary exhibition of this mineral 
species, in a missive form, was in the United States section, from 
me Poorman lode, Idaho Territory. The greater part of one 
of the masses weighing about 200 lbs. was composed ^f this 
mineral. 

Torcornalite, — Among the silver ores sent from Chili, Mr. 
Domeyko notes a new species to which he has given this name; 
a double iodid of silver and of mercury, from the Alfinhallada 
mine, Tres Puntas. 

Cryolite. — ^A mass of this mineral, three feet long and two 
feet thick, from Iviktout, Greenland, was exhibited by the 
Greenland Cryolite Mining Company. Nearly 20,000 tons of 
tliis mineral were shipped in 1866. 

Allanite. — In large crystals from Avegeit, Greenland. 

Iceland epar. — ^From Helgostad, Iceland. The end of a 
large crystal 2^ feet long and two feet in diameter at the base. 
One of the faces was studded with small implanted crystals of 
stilbite. The mass appears to be quite sound and clear, and, 
with other fine cleavage masses, to be suitable for optical pur- 
poses. 

Malachite, — The Peak Downes Copper Co., of Queensland, 
exhibited a mass of malachite five feet three inches long and 
ten inches thick. A specimen from the Medno-Boudiansk mine, 
Siberia, the property of Paul DemidoflF, weighed 2150 kilo- 

Erams, about 4686 pounds, and was valued at 75,000 francs, 
arge masses of mamchite were first found in 1840, since which 
upward of 1,260,000 lbs. have been taken out. 

Graphite. — Mr. Alibert made a very interesting exhibition of 
graphite from Mount Batougol, near Irkoutsk, Siberia. It is 
remarkable for its uniform density, freedom from grit, for its 
blackness, and for a peculiar fibrous structure which shows upon 
the Bur£ace of the blocka like the grain o{ ^^"^t ^o^ ^\£^ 
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structure has already been noted by Gteneral Kokscharov in his 
Mineralogy of Bussia. Most of the masses exhibited are in 
the form of prismatic columns from one to three feet long, and 
a few inches only in thickness, looking as if they had been split 
out. It may be sawn and cut into any desired shape and gives 
sharp and firm angles and points, and is apparently well adap- 
ted for pencils, for which it is largely used. 

Nephrite, — The exhibitor of the Siberian graphite sent, also, 
a large polished block of nephrite of dark green color weighing 
1,000 lbs. 

Stassfurth Mine Products. — Tins remarkable deposit of 
potash salts is being explored with increasing success, and its 
nature and products were well shown by specmiens of the dif- 
ferent minerals in connection with a very carefully made model. 
A large arched recess was built out of large blocks of the rock 
salt, in which the numerous wavy sheets of anhydrite could be 
easily seen. Glass jars arranged about this recess contained 
samples of camaUite, boracite, tachhydrite, kieserite, polyhalite 
and Kainite. 

Borax. — ^A very interesting series of specimens from the 
Borax lake in Califomia was shown in the collections frx)m that 
state. Some of the crystals were nearly six inches long, and 
from two to three inches thick. Smaller crystals occur of all 
sizes, and they are all found in a thick blue clay at the bottom 
of the lake. 

Sulphur. — Mr. J. Mottura of Turin, exhibited a fine collec- 
tion of crystallized sulphur, celestine, strontianite, and gypsum 
from Sicily. 



Art. XXIII. — Notes on the Lignite Deposits of the West;^ by 
F. V. Hayden, U. S. Geologist. Published by permission 
of the Commissioner of the U. S. General Land Office. 

The constructiori of the Pacific Eail Eoads across the conti- 
nent is bringing about the dawn of a new era in the progress 
of the west. Already has the U. P. K. R., from Omaha, struck 
the first range of the Eocky Mountains, more than 525 miles 
west of the Missouri river. The earth is now called upon more 
earnestly than ever before to yield up her treasures of gold, 
silver, copper, iron, and mineral fuel, and the existence of the 
last two minerals in the west, in workable quantities, is one of 
the most important practical questions of the day. It is my 
purpose in this article, merely to state briefiy some observations 

♦ Abstract fh)iE forUioommg H^ipoit ot "0 . %» Qw^^isS'Ss»iL%osNV3 ^l^^\»igisb^ 
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made last autumn in regard to the lignite deposits of Colorado 
and Dakota territories. The details will be given more fuUj 
in the final report of the Gedogical Survey of Nebraska, now 
in progress of preparation. 

The discovery that large deposits of ^^ stone coal/' as it is 
often called by travelers, existed in various portions of the west 
is by no means a new one, at the present time. The lignite beds 
of the Upper Missouri were noticed by Lewis and Clark, 1803 
and 1804, those of Laramie Plains by Fremont, 18^, and those 
of the Baton Mt. region by General Emory; as far back as 1848. 
But the intense interest with which they are regarded now, as 
a source of fuel to the vast stretch of fertile bt^t almost treeless 
plains, has been created anew by the advancing westward wave 
brought about by the construction of those great national high* 
vrays. . The fact, also, that the coal deposits of Iowa and Mis- 
souri are restricted in area and the coal limited in quantity, 
sind in most cases inferior in quality, and that wef^t of these 
states it maybe said that there is no true coal at all, renders 
ftny source of fuel in the far west, a matter of the greatest im* 
portance. In the valley of the Missouri river and the Yellow- 
stone, there are numerous beds of Tertiary lignite, varying from 
a few inches to seven feet in thickness. These formations have 
been described many times, and until the northern Pacific B. 
B. is carried through that region, they will remain of little 
practical importance. But the U. P. B. B. is now in progress 
of construction through the lignite deposits of the Laramie 
Plains, and the U. P. B. W. E. D., and the branch from Den- 
ver to Cheyenne City will pass through those of Colorado, so 
that if the lignite beds and iron mines of this region are of 
such a character as to be of economical use, the time for their^ 
demand has already come. 

My examination of the geology of the State of Nebraska, 
during the past season, failed to develop any workable beds of 
coal within the limits of that state. My attention was then 
directed to the great lignite deposits of the Laramie Plains. I 
Found the lignite to be of excellent quality in beds from 5 to 11 
Peet thick, and I estimated the areaoccupied by this basinat 5,000 
iquare miles. Its most eastern limit is about 10 miles east of 
Rock creek, a branch of the Medicine Bow river. Outcroppings 
lave been seen all along Bock creek, Medicine Bow, on Kattle- 
make Hills, on the North Platte, Muddy creek, all along Bit- 
ter creek, Hams' Fork, Echo Cafion, and all along Weber river, 
nearly to great Salt Lake, showing that one connected series of 
deposits covers this whole area. The lignite taken from the 
beds on Bock oreek is from the outcroppings, yet it bums with 
I hright red £ame, giving oat a good degree oi ^^mX, V«<rai% 
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Bcarcely any ash^ and is quite as desirable fuel for domestic pur- 
poses as any wood. Indeed it might be called condensed dry 
wood. It is non-bituminous, exhibits just a trace of sulphoret 
of iron, which decomposing gives a rusty reddish appearance 
to the outcrops, and there are seams of jet one to twelve inches 
in thickness, which looks much like cannel coal and is thus 
termed by the miners. The Union Pacific Ball Road will pass 
directly through these great coal fields, and as most of the 
freight will go westward for many years, the cars on their return 
can be loaded with this lignite, thus to be distributed through 
Nebraska at a cost much less than that of wood at the present 
time. There are also indications of an abundance of iron ore 
in the vicinity of these deposits, and the tJ. P. B. R. Co. con- 
template establishing rolling mills in the Laramie Plains at no 
distant period. 

The next point visited was South Boulder creek, the Mar- 
shall mines, which are probably the most valuable in the west. 
I made a pretty careful examination of these mines, as they 
have been wrought for four or five years. An average of 50 
tons is taken from this place daily and sold at Denver, at prices 
varying from 12 to 15 dollars per ton. The beds are at the 
foot of the mountains and dip to such an extent as to expose 
the whole series, 11 in number, varying from 5 to 13 feet in 
thickness, so that we have from 30 to 50 feet at least of solid 
lignite. This is the most favorable locality for studying the 
strata inclosing the lignite that I have ever met with in the 
west, and this is due to several causes, the principal of which 
is their proximity to the base of the mountams, by which they 
are elevated at a moderate angle. The following somewhat 
jremarkable section is approximately correct at least. 



45. Sandstone, gray and rather 
coarse grained. 

44. Drab clay. 

45. Lignite. 
42. Drab clay, 
41. Lignite. 
40. Drab clay. 
39. Sandstone. 
38. Drab clay. 
37. Lignite. 
36. Drab clay. 
35. Sandstone. 

34. Drab clay, 10 to 12 feet. 
83. Sandstone. 
32. Drab clay. 
31, liigmte. 
30. Drab clay. 



\ 



29. Sandstone, 

28. Drab clay passing up into 

sand, 3 feet. 

27. Lignite, ^ feet. 

26. Drab clay, 6 feet. 

25. Sandstone, 14 feet. 

24. Drab clay, 3 feet. 

23. Lignite, 7^ feet. 

22. Drab clay, 5 feet. 

2l! Sandstone, 20 feet. 

20. Drab clay, 3 feet. 

19. Lignite, 7 feet. 

18. Drab clay, 3 feet. 

17. Sandstone, 40 feet. 

16. Drab clay, 3 feet 

15. Lignite, 5 feet. - 
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6. Gray and yellowish gray 

BandBtone. 
4. Drab clay, 3 feet. 
3. Lignite, 11 to 13 feet. 
2. Drab clay, 4 feet. 
1. Fine yellowish grit indura- 
ted. 



13. Sandstone. 
12. Drab clay. 
11. Lignite. 
10. Drab clay. 

9. Sandstone. 

8. Drab clay. 

7. Lignite, 5 feet. 

6. Drab clay. 

Cretaceous beds^ 1, 2, 3, 4, &c. 

The thickness of the beds is given when it could be obtain- 
with any degree of accuracy. 'It is barely possible that 
beds 6 to 13 feet inclusive have been broken down from the 
summit of the upheaval just beyond and thus displaced. The 
inclination of the strata from 1 to 16 inclusive is 8^ east, and 
the cleavage of the beds of lignite is vertical and exactly par- 
dlel with the dip. From 13 to 29, inclination is 40°, and the * 
emainder, 35°. Lignite beds 38 and 42 have not yet been tested 
md very little is known of them. They have been exposed in 
lie search for iron ore. The summit of the hills above all 
;he8e beds in the section is covered with a large thickness of 
superficial drift material, which undoubtedly conceals many 
)tner beds which properly belong to the section. Mines have, 
been opened on Coal creek, 3 mues south of Marshall's mines, 
but they have been abandoned for the present. Another has 
been opened about 20 miles south of Cheyenne City, on Pole 
creek. The drift began with an outcropping of about 4 feet 8 
inches in thickness, mclination 12° east. The lignite grows 
better in quality as it is wrought farther into the earth, and 
the bed, by following the dip 200 feet, is found to be 5 ft. 4 in. 
tliick, and the lignite is sold readily at Cheyenne City for $25 
per ton. The beds are so concealed by a superficial' drift de- 
posit, that it is difScult to obtain a clearly connected section 
of the rocks. A section across the inclined edges of the beds 
eastward from the mountains is as follows: 

7. Drab clay passing up into a^no-calcareous grits com- 
posed of an aggregation of oyster shells, Ostrea 

subtrigonaliSy 

6. Lignite, 6 to 6 feet. 

5. Drab clay, 4to6 " 

4. Reddish rusty sandstone in thin laminae, 20 '^ 

3. Drab arenaceous clay, indurated, 25 " 

2. Massive sandstone, 60 " 

1. No. 5 Cretaceous apparently passing up into a yellow- 



ish sandstone^. 



The summit of the hills near this bed of lignite is covered 
with looBe oyater ahelh, and there muat liave uq^tl ^ \.\Asks^^Mi^ 
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of 4 feet or more, almost entirely composed of them. The spe- 
cies seems to be identical with the one found in a similar geo- 
logical position in the lower lignite beds of the Upper Missotm 
near Fort Clark, and at the mouth of the Judith river, and 
doubtless was an inhabitant of the brackish waters which muit 
have existed about the dawn of the Tertiary period in the 
west. No other shells were found in connection with these in 
Colorado, but on the Upper Missouri well known fresh-water 1 
types exist in close proximity, showing that if it proves any- 
thing, it rather affirms the Eocene age of these lower Ugnite 
beds. These lignite beds are exposed in many localities all 
along the eastern base of the mountains, and from the best in- 
formation I can secure, I have estimated the area occupied bj 
them north of the Arkafasas river at 5,000 square nodles. ' Ac- 
. cording to the explorations of Dr. John L. LeConte during the 
past season, which are of great interest, these same lignite for- , 
matioDS extend far southward into New Mexico on both sides j 
of the Rocky Mountains. Specimens of lignite brought from 
the Raton mountains by Dr. LeConte, resemble very closely in 
.appearance and color the anthracites of Pennsylvania. It is 
probable that no true coal will ever be found west of loi^tnde 
96°, and it becomes therefore a most important question to as- 
certain the real value of these vast deposits of lignite for fuel 
and other economical purposes. Can these lignites be employed 
for generating steam and smelting ores ? In regard to the lig- 
nites in the Laramie plains, I have as yet seen no analysis, bat 
specimens are now in the hands of Dr. Torrey of New York, 
for that purpose; specimens from Marshall's mine on Sonth 
Bolder creek were submitted to Dr. Torrey by the U. P. R. B. 
Co. for examination, with the following result : 

Water in a state of combination, or its elements, 12*00 

Volatile matter expelled at a red heat, forming inflam- 
mable gases and vapors, 26*00 

Fixed carbon^ 69-20 

Ash of a reddish color, sometimes gray, 2*80 

100-00 

A specimen from Coal creek, 3 miles south, yielded similar 
results. 

Water in a state of combination, or probably its elements 

as in dry wood, ^ 20*00 

Volatile matter expelled at a red heat in the form of in- 
flammable gases and vapors, . 19*30 

Fixed carbon, 58*70 ■ 

Ash consisting chiefly of oxyd of iron, alumina, and a 

little silica, 2-00 
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The percentage of carbon is shown to be in one case, 59 20, 
and in the other, 58*70, which shows at a glance the superiority 
of the western lignites over those found in any other portion of 
the world. Anthracite is regarded as so much superior a iuel, 
on account of the large per cent of carbon, and also the small 
amount of hydrogen and oxygen. The bituminous coals con- 
tain a large percentage of hydrogen and oxygen, but not enough 
water and ash to preyent them from being made useful, but 
the calorific power of lignite is very much diminished by the 
quantity of water contained in it, from the fact that so valuable 
a portion of the fuel must be used in converting that water 
into steam. 

The day of my visit to the Marshall coal mines on South 
Boulder creek, 73 tons of lignite were taken out and sold at 
the rate of $4 a ton at the mine, andfrom $12 to $16 at Den- 
ver. This lignite is somewhat brittle but has nearly the hard- 
ness of ordinary anthracite^ which it very much resembles at a 
distance. , 

In some portions there is a considerable quantity of amber. 
I spent two evenings at Mr. Marshall's house, burning this 
foel in a furnace, and it seemed to me that it would prove to 
be superior to ordinary western bituminous coals and rank next 
to anthracite for domestic purposes. Being non-bituminous it 
will require a draft to burn well. It is as neat as anthracite, 
leaving no stain on the fingers. It produces no ofifensive gas 
or odor, and is thus superior in a sanitary point of view, and 
when brought into general use, it will be^ la great favorite for 
solinary purposes. It contains no destructive elements, leaves 
rery little ash, no clinkers, and produces no more erosive efiects 
Dn stoves, grates, or steam boilers, than dry wood. If exposed 
in the open air it is apt to crumble, but if protected it receives 
no special injury. Dr. Torrey thinks there is no reason why 
Lt should not be eminently useful for generating steam and for 
imelting ores. 

Throughout the intercalated beds of clay at Boulder creek 
ind vicinity are foun* masses of a kind of concretionary iron 
>re, varying in size from one ounce to several tons in weight. 
This iron ore is probably a limonite commoflly known under 
;he name of brown hematite or brown iron ore. It may per- 
laps be found in the state of carbonate of iron when sought 
or beyond the reach of the atmosphere. These nodules or 
concretionary masses, when broken, show regular concentric 
ings varying in color from yellow to brown, looking sometimes 
ike rusty yellow agates. It is said to yield 70 per cent of me- 
allic iron. The first smelting furnace ever erected in Colorado, 
ras established here by Mr. Marshall, andheiiiform!^d\£k!^\\x»X 
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for the production of one ton of pig iron, 3 tons of tke ore. 
200 pounds of limestone, and 130 to 150 bushels of charcod 
are required. Over 500 tons of this ore have been taken fioa 
this locality and the area over which it seems to abound caniiol 
be less than 50 square miles. Indications of large deposits o( 
iron ore have been found in many other localities along th^ 
line of the Pacific Bail Beads, and if the mineral fuel wlii<^ 
is found here in such great abundance can be made useful for 
smelting purposes, these lignite and iron ore beds will exert 
the same kind of influence over the progress of the great weak 
that Pennsylvania exerts over all the contiguous states. When 
we reflect that we have from 10,000 to 20,000 square miles of 
mineral fuel in the center of a region where for a radius of 600 
to 1,000 miles in every direction there is little or no fuel either j 
on or beneath the surface, the future value of these deposits I 
cannot be over-estimated. / 

The geological age of these western lignite deposits is un- ' 
doubtedly Tertiary. Those on the Upper Missouri have be«i 
shown to be of that age both from vegetable and animal remaiiUj 
and in the Laramie Plains I collected two species of plants, a 
Populus and a Plantamis, specifically identical with those 
found on the Upper Missouri. The simple fact that Cretaceous 
formations Nos. 1, 2, 3, 4 and 5, are well shown all along the F 
foot of the mountains, and that Ko. 5 presents its usual lithe- n 
logical character with its peculiar fossils, within 15 miles of 
l^arshairs mines^ also that at the mine, 2, 3 and 4, are seen - 
inclining at nearly the same angle and holding a lower positicm - 
than the lignite beds, is sufficient evidence that the strata in- . 
closing the lignite beds are newer than Cretaceous. A few I 
obscure dicotyledonous leaves were found, which belong rather 
to Tertiary forms than Cretaceous. ^ ^ 

The connection of the lignite deposits on the Upper Missouri 
has been traced uninterruptedly to the North Platte, about 80 - 
miles above Fort Laramie. 

They then pass beneath the White river Tertiary beds, but 
teappear again about 20 miles south of Pole creek, and con- 
tinue far southward into New Mexico. Near Bed Buttes, on 
the North Platte, it seems also probable that the same basin 
continues northward along the slope of the Bocky Mountains 
nearly or quite to the Arctic sea. Whether or not there are . 
any indications of this formation over the eastern range in the J 
British possessions, I have no means of ascertaining, but the | 
Wind river chain, which forms the main divide of the Bocky ? 
mountain range, exhibits a great thickness of the lignite Ter- ; 
tiary beds on both eastern and western slopes, showing conclu- \ 
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dvely by the fracture and inclination of the strata^ that prior 
bo the elevation of this range, they extended uninterruptedly 
in a horizontal position across the area now occupied by the 
Wind river chain. Passing the first range of mountains in the 
[jaramie plains, we find that the Big Laramie river cuts through 
Cretaceous beds, Nos. 2 and 3, continuing our course westward 
» Little Laramie, a branch of the Big Laramie, and No. 3be- 
K>]iie6 50 to 150 feet in thickness filled with fossils, Ostrea con- 
jesta, and a species of Inoceramus. At Bock creek, about 40 
niles west of Big Laramie river, the lignite beds overlap the 
3!retaceous, but in such a way as to show that the jfiore inclined 
portions have been swept away by erosion, and that the red 
beds and Carboniferous limestone^ once existed without break 
s^nd in a horizontal position across the Laramie range prior to 
its elevation. 

I cannot discuss this matter in detail in this article, but the 
evidence is clear to me now, that all the lignite Tertiary beds of 
the west are but fragments of one great basin, interrupted here 
and there by the upheaval of mountain chains or concealed by 
the deposition of newer formations. 

All the evidence that I can secure se6ms to indicate that 
there are no valuable beds of lignite west of the Mississippi, in 
formations older thao *^6 Tertiary. 

Postscript. 

After my article on the Lignites of the West was in tjrpe. 
Professor Lesquereux sent me the following very valuable notes, 
as the result of his preliminary examination of the fossil plants 
of the Lignite deposits. His conclusions seem to confirm my 
statements that all these formations are probably of Tertiary 
age. 

Species from Bock creek j Laramie Plains. 

1. . Popvlus attenuata Al. Braun. The identity of these leaves with 
the European species is undoubted. 

2. Populus laevigata^ sp. nov., related to P, halsamdides Gopp., a 
species, which, like the former, is abundant in the Miocene of 
Europe. 

3. Popnlus sidyrotunda^ sp. nov. Type of neuration of P. melan* 
aria Heer, and form of leaves of/*, mutabilis Heer, both species 
also common in the Miocene of Europe. 

A, Quercus acrodon^ sp. nov., a fine oval leaf resembling a chestnut 
leaf, related to Quercus prinoides Wild, of our time. 

5. Quercus Haydeni^ sp. nov., lyrate leaf with lobes strongly den- 
tate, without near relation to any species, either of the Tertiary 
or of our' time. 
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6. PlaJtanus aceroides Gopp., one of the most common species of 
the Miocene of Europe. It is closely related to, if not identical 
with jP. occidentalis X., of our time. , 

MarshdlPs mine (near Denver). 

1. Qtiercus chlorophyUa Ung. Three specimens of this specki 
have been figured and described in mjr paper, ^^ On species of 
fossil plants Irom the Tertiary of Mississippi" ^Trans. FhiL Soo, 
vol. Id, pL xvii, fig. 5, 6, 7). It is still uncertam if these leaves 
represent a QuercuSy but all belong to the species described 
and figured by Heer under this name, and conmion in the whole 
thickness of tne European Miocene. 

2. Quercus LyeUi Heer, also figured in the abore paper, pL xvii, j 
figs. 1,2,3. Though the specimen is somewhat obscure, the essefr 
tial characters which distmguish the species are well discernible, 
It is abundant in the Bovey Tracy lignite formations of England, 
Lower Miocene. 

3. Cinnamomum affine^ sp. nov. This species is also found at 
Raton pass. The leaf from Raton pass is smaller and migU 
belong to a different species, but except the size I do not mid 
ground for separation : very near (7. Mississijipiensis Lesq., and 
also closely related to C. JSuchi Heer, of the Lower Miocene of 
Europe. 

4. Comics incompletusy sp. nor. A part of a leaf apparently rottiid 
at the top, general outline uncertain. It is figured merely for 
ftiture reference. By its peculiar nervation this leaf appears in 
close relation to, if not identical with Cornus rhamnifolius Wek 
Pretty comnjon in the lower Miocene of Europe. 

5. There are, in the Marshall's shales, a few fragments of Maple 
leaves (Acer) specifically undeterminable, and also one winged 
seed of this genus. This seed has a narrow straight wing like 
that of Acer trilohatum Heer, but with smaller nutlet. 

6. Rhamnus salicifolius^ sp. nov., in soft sandstone ; related to R 
marginatus Lesq., and also to B, Carolinianus Walt., now liv- 
ing and abundant in southern swamps. 

Y. Jmglans rugosus^ sp. nov., very nearly related to J. acuminata 
AL Braun, a species extensively distributed in the European 
Miocene. 

8. Echitonium Sophice Web. The leaf has no visible nervation, 
but it is exactly like both the forms represented from European 
specimens. It is found in the whole Miocene of Europe, espe- 
cially in the lower stage. 

9. PhyUites sulcatus^ sp. nov. The borders of the leaf are de- 
stroyed, but the nervation is quite peculiar. It is referable either 
to a Rhodora like R. Canadensis of our time, or represents 
merely the lower part of the winged petiole of the fruit of a Lin- 
den (jTilid). 

10. JLygodium compaxittim^ sp.-nov. Though many species of Ly* ^ 
godiums are described from the Tertiary of Europe, none are \ 
related to ours. One lo\)e of ^ \^^ quIy is presented, and the ■ 



F. V. Eayden on the Lignite deposits of ike West. 207 

general outline of the leaf is therefore unknown, but the nerva- 
tion which is very close and more like that of a Neuropteris^ is 
of a peculiar character. 

Lignite beds near Golden City, Colorado, 

1. Magnolia tenuinerviSj sp. nov. Not possible to Indicate the 
general form of the leaf of which a part only is presented. Its 
thin and sharp secondary nerves distinguish it from any other fos- 
sil species. 

1 LaJthrasa argtUa, sp. nov. May be a JPiBcopteris, No relation 
observed of an^ known species to this one. 

jRaton, Pass. Specimens collected by Dr. LeConte. 

L JSerchemia parvifolia, sp. nov. Related to A mi^inervts of 
the European Miocene, but still more like our Serchemia volu- 
bilis which fills the southern swamps. The basilar part of the 
leaf is not seen and therefore a satisfactory determination is not 
possible. 

i, Ahietites dubitcs, sp. nov. 

Most of the specimens from Raton pass have, some remains of 
eaves or branches of a coniferous species which can ,be referred, 
lerbaps, as well to the genus Araucaria as to Sequoia or Abies. 
kB the leaves on the branchlets appear evidently placed around 
he stems and not on both sides of it, and as the scars left on the 
t>ark are of the same form as those of an Abies^ I place these re- 
mains in this genus till they may be studied on better specimens. 
The leaves are pointed as m Taxites dicbius Gopp., from the Ter- 
tiary of Europe ; except this, these remains have no analogy with 
any other, published or figured. 

8. Echitonium Sophies Web. A small fragment exactly like those 
of Marshall's coal bed and a specimen of Cinnamomum, affine 
already mentioned from the Marshall's shales. 

Upper end of Purgatory canony Dr. LeConte. 

1. Hhamntts obovatits^ sp. nov. All the specimens are from the 
same place, and all contain fragments of the same species, 
and none of any other. This species is peculiar by the form of 
the leaves ; it has the character of a Bhamnus but the secondary 
nerves are closer and more numerous than in any other species 
of the genus, even more so than in a Berchemia. I do not Know 

. of any fossil plant comparable to this. 

From this short report on your fossil plants examined till now, 
it is easy to draw some general conclusions. 

From Rock creek we have only six species. Two are identical 
with species from the Miocene of Europe, and one of them, Plata- 
ntis aceroideSy is not distinguishable from our P, occidentalis. Two 
:>ther species are closely allied to European Tertiary species. And 
af the two others, one is an American type related to Qwcrcws 
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pnnoidea, still in our flora, the other a peculiar and lost type. 
The appearance of this florula is quite madem. This may be the 
result of geographical circumstances. Poplars and Buttonwoods 
live together m the bottoms of rivers, and therefore I may mistab 
in believing this Rock Creek formation more recent than that of/ 
MarshalPs. In any^ case it is certainly Tertiary and has no plante 
of an older formation. 

In Marshall's (coal beds) we find only ten species of fossil plants, 
two Quercus and one Echitonium apparently identical with IGo- 
cene species of Europe, one Rhamnus closely related to a Hying 
species of ours, and at the^same time to a fossil species of the lig- 
nite of Mississippi, one Comus^ one Juglans^ and one Cinnamo- 
muniy all related to Miocene species, and tKe last one also closely 
allied to a species of the Mississippi Tertiary ; undeterminable 
leaves of Maple, seeds of the same genus, a IJygodium and u 
undeterminable Phyllitea complete the list. These plants have, 
therefore, all of them, the character of Tertiary plants. The gene- 
ral aspect of the Marshall coal flora is that of the Mississippi lis[- 
nite, which I consider as either lowest Miocene or Eocene. In this 
I am much pleased to And my views so well agreeing with yoan. 

The materials obtained from the strata of Golden City, Katon » 
Pass and Purgatory cafion, are too scanty to permit considerations 
in regard to the geological positions of tne strata which have fox- 
nished them. No Abies has yet been described from Tertiary 
strata, but with these broken remains of a conifer of uncertain 
genus, the shale of Raton Pass has a BercJiemia^ which is a Ter- 
tiary plant, and a leaf of Echitonium^ and one of Cinnamomum 
identical with specimens found at Marshall's. 

• 

. The remarks as given above, were sent to me by Mr. Les- 
quereux, in the form of a letter, and all the important facts ¥a 
contained in it are given, omitting unimportant aetails, I re- 
gard these results as extremely interesting, throwing much clear 
fight dn many obscure points in western geology. That the 
Marshall beds are lower Tertiary, may be inferred not only 
from the organic remains, but also from the entire confom^ ' 
ity, so far as can be seen, of Cretaceous and lignite beds. It 
will be difficult also to draw any line of separation between 
Eocene and Miocene In the lignite formation in any part of 
the West. 
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Art. XXIV. — Some Remark&onthe recent Geological changes 
in China and Japan; by Albert S. Bickmore, M.A. 

In the old and accurate description of China, compiled by 
du Halde in about the year 1725, from the full diaries and 
journals kept by the Jesuits, who between 1708 and 1717travr 
eled over apd mapped out all that vast empire, I find these 
noteworthy remarks on the changes in the physical geography 
of China, since her earHest history. 

" In the abridgment of Choro^phy entitled Kwan^^^^^ 
we find that the city Chantsien (the capital of Corea m 1694), 
nrhere Kipe (the king of Corea at that time) resided, is in the 
^rritory of Yungping fa, a city of the first order in the prov- 
nce of Pechili." 

"Now, supposing this to be true, one may reasonably conclude 
liat the ancient Chantsien and Corea were contigtcotiSy and 
Aot separated by a gulf till many ages after. For it is not to 
be imagined that a prince would fix his residence out of his 
lominions, especially if divided from them by a wide sea. This 
conjecture wiU appear the more probable if we carry our spec- 
ulations a little higher (i. e., to a more ancient period). 

"When Yu (whose memory is justly honored by the Chinese 
with the title of great) undertook to drain the waters, which 
under the reigns of Shun and Yan had overflowed the flat 
country, he cut a passage for the river Hwang Ho (or Hoang 
Ho), i. e., the Yellow river, through a mountain on the southern 
boundaries of Shansi and Shensi, which provinces that river 
separates, and makes a cataract here not inferior to those of 
the Nile. Thence he conducted it through the province of 
Honan, and following its channels along the province of Pechili, 
lie drained the lake Talu (i. e., Pehlu) into which the Hwang Ho 
formerly emptied itself. This lake overflowed all that country 
which now includes the districts of Shunti fii, and Chauchau 
and Sinchau in the same province. At last lo break its rapidity, 
he divided it into nine channels, which some imagine were 
again united before it disembogued itself into the sea. But 
whether they were joined, or if it was only the main channel 
that ran into the sea at the foot of the mountain Ki-she-shan, 
which was then made a promontory, this is certain, that since 
Yu began that great work (about 3921 years ago), this river 
has strayed so far from its ancient course; for instead of dis- 
charging itself into the sea as it did formerly in lat. 40° it now 
falls into the river Hwang Ho, a little above Hwaingan, a city of 
the first rank in the province of Kiangngan about lat. 34^. 

Am. Joub. Scl—Sbcond SxbjkBi Vol, XLV, No. 134.— ^i&qh^I^I^ 
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It is likewise observable, that the mountain Ki-she-shan, 
which formerly was united to the territory of Yungping fii, is 
now five hundred]i {about one%undred and sixty English miles) 
distant in tke sea from this city (and now, 1867, it probablf 
forms one of the islands near the promontory north of the 
Miautau islands). So that the sea gaining on the land by de- 
grees has at last overflowed all this tract of ground. It is in- 
deed true that the Chinese history makes no mention of this 
extraordinary change of the course of the Hwang Ho, nor of this 
overflowing sea. But when alterations on the surface of the 
globe are brought about insensibly, and without alarming na- 
ture, they easily escape the observations of history, the diflerence 
that happens during the life of one man being^U at aU per- 
ceptible." 

In October, 1866, after a long journey through the southern 
and central part of China, from Canton to the Tungting lake, 
and down the Yan&^se to Haukow and Shan&chai, I took pas- 
sage for Tientoin tWgh the kindness of ly ^d QeiC 
friends Trautmann & Co., on their steamer, the " Nanzing." 
My object in part was to note what evidences might appear of 
recent geological changes in the plain of Pechili, and to visit 
the cofid mines near the capital of the empire. Fronl Tientsin 
I proceeded directly to Peking, and thence to the mountains 
on the north, and along the flanks of this range to the Nankau 
pass, and thence to the coal mines, a day's journey southward. 
And in entire accordance with Father du Halde's statements 
and speculations given above, everywhere there appeared evi- 
dences of a recent elevation above the sea. A consideration 
of the charts of the gulf of Pechili and the Yellow sea^ farther 
showed me that the true eastern bordfer of this plain is not the 
present sea shore, but that this plain continues out under the 
gulf and under the Yellow sea, on the north to Corea, and on 
the south of Shantung even to the Japanese Islands, the Lew 
Chews and Formosa. In other words, this plain extends ont 
eastward to the mountain range T^hich stretches along the- 
proper eastern edge of the Asiatic continent, the true Pacific 
basin beginning only eastward of the islands just named. 

If the north of China were to be raised but one hundred 
and twenty feet, the whole gulf of Pechili would become dry 
land, and if it were elevated as much more, in place of the 
Yellow sea there would be a continuous plain from Peking to 
Corea, and such a change is now actually going on. At Chefoo, 
on the northern side of the promontory of Shantung, there is 
a long sand-pit extending out from the mainland to a high ) 
beadlandy and forming the western side of the harbor. On tms j 
spit are seen two old sea "beadaa^, a^ ^Tte^\. ^^ ^<b ^^t«6Ko^. ^^^, 1 
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The highest is but a few feet above the sea, yet it shows what 
kind of a change the surrounding area has recently undergone, 
and tins is farther strengthened by the testimony of all the 
Chinese, that " the harbor is slowly filling up." 

It is seldom possible to obtain data that will give us the rate 
of such changes, and therefore the following statements 
kindly furnish^ me by the Eev. Mr. Metier at Tungchau, are 
the more valuable. 

" I have learned with some degree of probability that in the 
Ming dynasty, some 250 years ago, the water from the sea 
came up the bed of what is now a small creek, past the city, 
and extending as much as three li (one mile) from the present 
beach. I also learned that at that time, the water in the basin 
of the " Water city," was at least ^/teen Chinese feet 'deep 
where now it is not three feet deep. This difference of twelve 
Chinese (14^V English) feet is the leaM that will account for 
the water running up to where it is said to have done. At a 
later date, the water came ^ up outside the water city to the 
bridge near a li (one-third of a mile) from its present beach. 
The decline has been so gradual, that there is now no way of 
telling exactly when the junks quit coming. It is said that 
there was originally no dry land in the water city, save the 
very least close to the wall. It was built by a man named Chi, 
as a depot for the government junks, and was not intended to 
include any place to build upon, but to be a safe depot, whei'e 
pirates coiild not come." 

This elevation of at least 14yV English feet in 250 years, gives 
a mean rate of nearly five feet in a century, and to realize the 
whole elevation of the bed of the gulf of Pechili, we must add to 
this rising, an estimate of the quantity of sediment probably 
brought down by the Yellow river, the Peiho and minor streams. 

If this area had subsided 14 feet during the last two centuries 
and a half, instead of rising 14 feet, of course it would have 
been 28 feet below its present level, and probably one-third of 
the lowy thickly populated parts of China would then be beneath 
the sea. 

About Peking the plain of Pechili is composed of stratified 
clays, that form in the dry weather a fijie, light dust, from two 
to five inches deep. When the heavy winds of autumn and 
winter set in with violence, this dust rises in one continuous 
mass to the very clouds, and forms the dust storms for which 
Peking is so justly famous. 

As I journeyed over the plain, I noticed in many places con- 
siderable quantities of clay stones closely resembling branching 
corals, for which, indeed, they have been mistaken. But instead 
oi \)emg of marine origin^ they are formed \)y t\ift -^^Xet \jtvOzc. 
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ling down along the grass roots, which in this way receive a 
series of concentric layers from the surrounding clay. And as 
the water follows the various branches of the roots, these clay 
stones necessarily take a branching form. Frequently, where 
the strata have not been disturbed, these roots can still be seen 
with the concretions around them. \ 

In the Nankau pass, and for some distance about the place 
where it opens out to the plain, there appear large quantities of 
transported boulders. These were prolmbly borne near to the 
places they now occupy by an old glacier that once filled up 
this pass, and brought them down from the neighboring moun- 
tains, or perhaps even from the southern borders of the high 
plateau of Mongolia, on which this river of ice probably took 
its rise. But a short distance from the mouth of the pass, in 
every direction over the plain j these boulders completely disap- 
pear. Many of them have been gathered by the farmers to 
make walls of their houses, but as few are to be seen in the 
clay banks, the question naturally arises, whether the materials 
that now fill the Peking basin have not been so completely 
sorted and resorted by me action of the waves as the land has 
rose and sunk from the level of the sea, that the 4arger boulders 
are mostly resting on the rocky floor of the basin, or at least at 
a considerable distance below the present surface of the ground. 

As we followed the flanks of the mountains, southward, we 
came to a remarkable depression in the plain, evidently the bed 
of a lake that had recently been drained off, not over the 
plain toward Peking, but through some rent in the mountains 
toward the west, into the present channel of the Yang Ho, and 
along the course of this nver to the gulf of Pechili. Farther 
down the Yang Ho, a small stream comes in on the southwest 
from a valley where are located the coal mines of Mun-to-kow. 
This minor valley is bordered with a terrace of 40 or 50 feet 
in height. Besides these evidences of the late presence of the sea 
in this region, I was shown at Peking, some shells from banks in 
the vicinity, and I believe they were all of the same species as are 
now to be found in the gulf of Pechili. 

All these changes have occurred without especially attracting 
the notice of the people, but it has been far otherwise with the 
Yellow river, whose irregular wanderings and destructive floods 
have gained for it the well merited title of " China's sorrow/' 

All rivers p.fter they have worn out their channels to a certain 
depth, have a tendency to deposit in their own beds a part of 
the mud and sand they are bearing along, and this tendency is 
greatly increased by preventing them from overflowing their 
hanks by artificial levees or dikes. The Po in this way has raised 
its bed until the surface oi it^ 'Wft^jet \a %^cy^^^ ^<^\«^%^^i^ 
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bioiises of the peasants, and it has akeady once deserted its old 
[channel and formed a new one, and this is in short the whole 
history of the Yellow riven When it had fiUed up tis old 
channel to the south of Shantung, and succeeded in making a~ 
brectch through its artificial banks, it followed very nearly its 
previous course north of Shantung to the gulf PechilL The 
whole plain through which it flows in the lower part of its 
course being of alluvial origin, and completely intersected by 
streams and canals, its waters would readily find a lower channel 
which their momentum in coming down from the higher level 
of their old bed would enable them to quickly enlarge. The 
elevation of the land along the sea coast at the rate of five feet 
a century, would have a tendency to render its current more 
sluggish, and consequently the quantity of sediment deposited 
in its own bed, ^eater than if it remained stationary or was 
somewhat subsiding. But this tendency may have been partially 
counteracted by an equal or great;er relative elevation of the 
area along its upper course, and it is perhaps worth remarking 
in this connection, that one of the latest changes that has 
taken place where the Asiatic continent joins that of Europe 
has been one elevation and that the Aral Sea, and the lakes east 
of it being merely remnants of one great internal, depressed 
sea, whose bed has probably undergone a considerable eleva- 
tion. 

The last change in the course of the Yellow river occurred 
when the Taiping rebels were approaching and threatening 
Peking, and is supposed to have been caused by a breach made 
either by them, or as is more probable,. by the ImperiaUsts, to 
arrest the progress of their formidable enemies. All accounts 
agree that this change is complete and that its old bed is dry, 
but this is merely another way of stating as fact what has just 
been assumed, namely, that the river continued in its old chaimiel 
until that had become as high or higher than the surrounding 
country. 

Dr. Martin of Peking informs me it now leaves its old chan- 
nel a short distance below the city of Ifung, and passing north- 
erly near Tsau-chau and Poh to Fam, it flows in a northeasterly 
direction to Tungping, and thence to Tsinan fu, the capital of 
Shantung, and down the bed of the Tatsing river to the gulf 
of Pechili. This course is just about at a right angle with the 
old one to Hwaingan; and the distance from its present mouth to 
where it emptied before into the Yellow sea is more' than 380 
miles in a straight line and more than twice that distance along 
the sea shore. Perhaps we can better appreciate how great a 
change this must have been, if we suppose that ^t some time 
the MiBsiasippi, on reaching the city of l$atc\k»&) ^^xSl^ ^s?^^- 
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denly desert its old channel to the Belize, and taking a more 
easterly course, pour out its waters into Mobile bay. 

Probably no other river within historic time has wandered so 
far and so frequently from its old channels as this Yellow river, 
but also probably, no other river on the whole globe flows out 
on to a plain of such wide extent at right angles to its own 
course, and at the same time of such a perfect and contin- 
uous level. The Imperial or Grand Canal indicates how re- 
markably low and how uninterruptedly level the surfstce of thw 
plain must be. No other country has ever had such an artifi- 
cial water communication, but what other has such wondrons 
natural facilities for one of such a length, and like this at right 
angles to the courses of its two greatest rivers? While the ICs- 
sissippi, the Ganges and the Nile flow out through many 
mouths, the Hwang Ho no;w confines itself to one, though a part 
of its waters appear to escape southward througn the Imperial 
canal. 

Farther southward, the region about the mouth of the 
Yangtse Kiang has also been lately raised, though it may now 
be in a state of rest. This change is clearly shown by the bank 
of recent shells, described by Dr. Lamprey in his paper on the 
" Gwlogy of the Great Plain.'* 

The mouths of the Yangtse themselves have changed greatly, 
and Tsung Ming island, which now has a population of half 
a million J did not eodst in the fourteenth century. 

The Tuntins: and Poyan&: lakes, which act as immense reser- 
Yoirs for this river, receivini a pari of its surplus waters during 
the floods and pouring.them out again during the dry season, 
are slowly fllling up with the sediment brought into them by 
their streams on the south. It has been noticed, that near each 
of these lakes high mountains appear. This fact probaWy 
indicates the origin of their basins, for they are merely the 
lowest parts of large depressions, and where the strata have 
been so folded that the crest of the undulation is remarkably 
high, the depression of that undulation must be correspondingly 
low. This is what has occurred where these lakes and their 
neighboring mountains have been formed. On my way through 
the interior of China I crossed Tungting lake, and found its 
waters to be quite shallow, and that they spread out widely over 
the low, swampy lands along its southern shores in the time 
of the floods. When I reached Siangyin, I found the whole 
adjoining country overflowed, and that we were already standing 
by the lake, although according to the map, it ought to have 
been dry land for more than twenty miles farther. 

The basins of these, and the other lakes scattered over the 
great plain^ may be places oi a ^n^^i \qc;^ ^\iic)^^^\!L<^ 
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is far more probable that they are small areas not jp^et filled up 
with the alluvial deposits of which the whole plain is composed, 
and which has been brought down from the mountains mostly 
by the Yellow river and tne Yangtse. 

At Foochow and about the mouth of the river Min, I believe 
there is an area that has for some time been slowly sub- 
siding. While all the other rivers in China flow out through 
a low delta, that they have formed themselves, the Min at once 
empties itself into the sea; no delta is seen, vet the Min has 
one, as much as the Peiho, the Yellow river, the Yangtse, the 
Tsientang by Hanchau and the Sikiang bv Canton. Its delta 
consists in the small and dangerous banks about its mouth, 
and if the deltas of these other rivers were to subside as fast as, 
or faster than they are raised by the* deposit of sediment over 
their surfaces, each would present a phenomenon strictly analo-* 
gous to that of the Min. When I visited F&ochow, I noticed 
these indications of a late subsidence, and Mr. Dunn, of Hedge 
& Co., kindly gave me these corroborative facts. In digging 
a well in their compound, " at a depth of from twenty-five to 
thirty feet below the surface of the ground, there were found 
two boards about four or five feet long and one foot wide, nailed 
at the ends to a post. At the same depth was found a quan- 
tity of broken crockery of the same kind as that now used by 
the lower classes of Chinese, and a number of pieces of half- 
decayed wood. The earth in which these things were found 
was a rather loose mixture of mud and sand, bearing a close 
resemblance to what is now seen along the river banks at low 
water. The impression upon my mind at the time, was that 
we had struck the remains of a Chinese house, and the work- 
men were of this opinion. The tide here has a rise of about 
12 feet at high springs, which would place the post about twelve 
feet below the present low water level. According to the Chi- 
nese, what is now the navigable branch of the river (i. e., between 
the city and the foreign settlement) was some 900 years ago 
too shallow for junks and large boats. The south branch was 
then in general use. The long bridge at the head of the island 
(opposite the city of Foochow), and the remains of dikes and 
flood ^tes in that vicinity, lend an air of probability to this 
statement.'' 

In the plain about Foochow, as indicated above, the river 
Min frequently changes its bed by washing away one bank and 
building up the opposite one. And at the foreign settlement 
a number of lines of stakes are placed in the edge of the river 
to catch this changing sand and clay, and gain land on that 
side. At first it might appear that this post with its boards 
had simplj sunk on one side of the river chauiyd «syi W^vi 
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covered by the sand mud from the opposite bank, but the &ct 
that it appeared to^be a part of a house, and was found wiA 
pieces of crockery ware, shows it had probably not floated to 
the place where it was found. The simple fact that twerUy-five 
feet of sand and mud had been deposited over these worn of 
human hands, proves in itself their hi^h antiquity, as plainlj 
as in the case of the canoes taken out from a depth of twenty 
feet beneath the streets of the city of Glasgow. 

In the south of China, Dr. Legge informs me that along the 
East river, he has seen a large bcuok of shells filled with speci- 
mens of shells which he believes will prove to be of hving 
species. 

Passing fix)m the continent to Formosa, Mr. Swinhoeinformg 
me that Castel Zelandia, a fort built by the Dutch in 1634, on 
what was then an island, is now some distance back from the 
river and in the center of* the city of Taiwan fti; also that at 
Takao, recent crabs and recent shells are found at a height of 
1,111 feet above the present level of the sea. 

During my travels in the north of China, I came to Chefoo 
on the northern side of the promontory of Shantung, and Capt. 
Shufeldt, of the U. S. ship Wachusett, kindly took me over to 
the mouth of the Tatung river, near Sir James Hall's Islands 
on the west coast of Corea. That river was found to debouch 
into a large bay, and along the northern side of this bay is a 
gradually ascending plain, from which a mountain range rises 
up abruptly. An indication of the recent period in which 
this plain must have been raised above the sea, is seen in the 
fact that all the streams that flow over it from the valleys among 
the neighboring mountains have as yet only worn out for them- 
selves shallow beds in the loose soil. The height of this ele- 
vation I estimate at from 300 to 500 feet. 

Passing over to Niphon, we find on the western side of the 
bay of Yedo, a plateau some 200 feet high, its top as level as 
if made by the hand of man. A short journey from Yokohama 
back to Kanasawa, hence across to the bay of Kamokura, and 
up the Tocaido.to Kanagawa, showed me that all this area is 
also of very recent marine origin. The highest place we passed 
over I judged to be from 500 to 600 feet above the present level 
of the ocean, but terraces up to twice that height will probably 
be found among the neighboring £aountaii^. Most of the 
" hills " in this region have been formed by the streams washing 
out gulleys in the plateau. These have enlarged into valleys, 
and these again have widened until only sharp ridges are left 
of the once continuous plain. 

In the bay of Kamokura is the island Inosima. At present 
it ia connected to the mam Widi \i^ %. ^b»XL<^ «^\^», iSc^-v^.t haM a 
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e long, two hundred to five hundred yards wide, and from 
• to five feet above high water level. This I suspect is the 
nd mentioned under the name of Kamokura, bv Kaempfer^ 
;he year 1691, while on his way from Nagasaki to Yedo. 

describes it as follows:* " OflF the shores of the outer bay 
Jedo, was seen. the Island of Kamokura, with high ru^ed 
res, but of which the surface was fiat and wooded. It was 

above four miles in circumference, and was used like several 
er islands, as a place of confinement for disgraced noblemen, 
ere being no landing-place, the boats that carry thither 
soners or provisions must be hauled up and let down by a 
ne.'' 

^orth of Niphon, on the island of Yesso, terraces line the 
them shore of Tsugar strait and Volcano Bay, and what 
1 already been described in Oorea, again appears there, but 
a much grander scale. The greatest height to which I have 
n able to trace the recent action of the sea, is 1,180 feet, 
is was found on the fianks of the mountains north of ^a- 
ladi, but when foreigners are allowed full liberty to travel 
3re they please over the Japanese Islands, similar phenomena 
I undoubtedly be found at a still greater height. 
Ls I passed up the gulf of Tartary, I touched twice on the 
item shore of the island of SaghaUen, and continued to find 
races to a considerable height. Again, the villa^ of Niko- 
Ek, at the mouth of the Amoor Biver, is situated on a bluff 
.t appears to have been recently elevated from 30 to 50 feet 
)ve the present level of the river. 

ill these facts considered in connection with the dry beds of 
hs and bays along the Siberian borders of the Arctic ocean, 
1 the remnants of the old gulf that once washed the eastern 
aks of the Ural, give us some idea of how the Asiatic conti- 
it has increased her area within the later geologic times. 



IT. XXIV. — On the Palceotrochis of Emmone from North 
Carolina; by Prof. 0. C. Marsh, of Yale College. 

In 1856, Prof. E. Emmons announced the discovery, in the 
7er " Taconic '* rocks of North Carolina, of some peculiar 
sil corals, which he regarded as the oldest representatives of 
3 animal kingdom on the globe. Believing them to indicate 
lew genus, he proposed for it the name of Palceotrochis, and 
ve a description and figures of two varieties which he con- 

* Vide Hildreth'8 Japan as it was and is, p. 367. 
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sidered specifically distinct.* The forms described were found 
in Montgomery county, where they occur in great abundance in 
granular quartz and slaty quartzite, having a vertical range of 
about 1,000 feet. Prof. Emmons attached great importance to 
the fact that they occur in auriferous rock, and he hence inferred 
that the gold must have been deported as a sediment. Shortly 
after the description of Pakeotrochis was published, Prof. James 
Hall, in a letter to Prof. Dana, suggested that these forms were 
merely concretions, an opinion subsequently controverted by 
Prof. Emmons, who maintained their organic character.f 

These supposed corals are usually lenticular in form, often 
resembling two short cones placed base to base. In size, they 
vary from one-fourth of an inch to two inches in diameter. 
The exterior is covered with irregular striae or grooves, which 
extend from apex to apex. Many of the smaller specimens have 
at one extremity a rounded knob, and at the other a cavity. 

The following figures, from Prof /Emmons' Report, represent 
the more common varieties, and are here repeated for conven- 
ience of reference. 

3. 




^^^ 



While making some investigations during the past summer 
on the structure known as " cone in cone,'' the writer's atten- 
tion was called to these peculiar forms, and their inorganic 
nature was at once suspected. An examination of the interior 
of several specimens clearly indicated that they were not corals, 
and, as. soon as microscopical sections could be prepared, they 
were more carefully examined, but no trace of organic struc- 
ture could be detected, the entire mass being evidently a finely 
grained quartz. The specimens examined were undoubtedly 
authentic examples of Palceotrochis, as some of them, presen- 
ted to the Yale cabinet by Prof. Dana, were sent iio him by 
Prof Emmons, and the rest were given to the writer by Prof 
W. C. Kerr, the present State Geologist of North Carolina. 
It follows, therefore, that this namq^ should in future be drop- 
ped from the genera of fossils. It is not, indeed, impossible, 
or even improbable, that the gold-bearing rocks of North Car- 
olina may yet be found to be fossiliferous, but up to the present 
time no satisfactory evidence of their being so appears to haye 
been brought to light. 

* Geological Report of the llidLKad CjO\mt\&«ot K. 0,^ ^. 62. Also this Journal, 
vol xrii, p. 389. 
/ ThiaJoumsl, xxiii, p. 2*18, aDfiLTxW,^.\t»\. 
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Admitting the inorganic nature of these remarkable forms, 
their origin becomes an interesting question, and it certainly is 
not easy to give a satisfactory explanation of it. They appear, 
iowever, to have some analogy with "cone in cone,** which, as 
the writer has shown elsewhere,* is probably due to the action 
oi pressure on concretionary structure when forming. In some 
respects the two are quite distinct, but evidence of pressure is 
clearly to be seen in both. 

If inorganic, these forms may, of course, be looked for in 
other formations, wherever the same conditions have existed. 
Prof. 'Newberry, of Columbia College, recently informed the 
writer that he once observed a somewhat similar structure in 
altered Tertiary rocks in Oregon. Nothing of the kind, how- 
ever, except the Paleeotrochis, appears to have been hitherto 
described. 

New Hayen, Ot., Jan. 26, 1868. 
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Art. XXV. — On the Delta-Plainy and the Historical Changes 
in the course of the Yellow Biver; by Kaphael PuMPELLy.f 

The extent of the great plain of Eastern China is pretty 
well known from native and Jesuit authorities. It lies in a 
semicircle around the mountainous peninsula of Shantung. 
Its outer limit, as approximately given on the Jesuit map, be- 
gins in the department of Yungpmg (fu), and, running west, 
keeps south of the Great Wall till Changping (chau) N. W. 
of reking. Thence, remaining east of the southern branch of 
tke Great Wall, it follows a general S.S.W. course, passing 
westward of Chingting (fu), tiU it reaches the upper y waters 
of the Wei River. Here it turns westward into Hwaiking 
(fu), and crosses the Yellow river in that department. 

From the right bank of this river it trends a little east of 
south, paspng west of Jiining ffu) (Honan), and then turning 
eastward it continues south oi Kwang (chau) and north of 
Luhn^an (chau) in Luchau (fu). Here an arm of the plain, 
in which lies the Tsau lake, stretches southward from the Hwai 
river to the Yarigtse, and continues eastward on the right side 
of this river, occupying the region between the river and Hang- 
chau bay. A hilly region, in the center of which is Nanking, 
rises, like a large island from the plain, to the north of this 
arm. 

* Am. Association of Science, Burlington Meeting, August, 186t. 

f From Greological Researches in China, Mongolia, and Japan, during the years 
1862 to 1863, by Raphael Pumpelljr. 144 pp. 4to. Smithsonian Contributions to 
Knowledge, No. 202, 1866. 
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The Shantung boundary of the plain begins at Laichau (fti), 
and after describing a great bow to the south it turns west at 
Shukwang (hien), and running thence to Changtsing (hien), in 
Tsinan (fu), it turns to the south and around to the sonih- 
east. Keeping this course it remains nearly parallel to tibe 
Imperial canal till the Kiangsu frontier, which it follows to 
the sea. 

The greater part of the area included within these limits ii 
a plain which seems to descend very gently toward the sea^ 
and to be very generally below the high water level of the 
Hwang Ho. It is the delta of the Hwang Ho, and in part also 
of the Yangtse Kiang, and is remarkable for its semi-annular 
shape, half mclosing, as it does, the mountain-mass of Shan- 
tung. 

The city of Peking stands on a raised border of loam, sand, 
clay, and gravel, which forms the northwestern skirt^ of the 
delta-lowlands, and seems to extend southward fringing the 
mountains along its western side. The name of the Talo lake 
(Ta, great, and lo, plateau or raised plain) seems to refer to such 
a border, and in the article on Kichau in Yukung it is said 
that " the Lo (plateau) was drained.'** 

The fact, also, that in historical times none of the arms of 
the Hwang Ho have approached the western mountain border 
of the plain, both north and south of Kaifung, within a less 
distance than from ten to fifty miles, scenes to point to the ex- 
istence of a recent sea margin, which would be perhaps due 
rather to the detritus brought down by local streams than to 
the delta deposit of the Hwang Ho. 

All the important changes in the lower course of the Hwang 
Ho have been recorded from early times by Chinese historianH, 
and their documents and maps form the most complete history 
we possess of the wanderings of any river. 

The Yukungchuchi (Peking, 1705), written by Chin Hu 
Wei, contains a series of maps in which these changes are laid 
down for a period of more than 30(X) /years. M. Biot has 
given the substance of that part of this work that relates to 
the Hwang Ho, in a carefully prepared paper.f I have, how- 
ever, thought the subject to be one of sufficient interest to 
warrant the reproduction of the maps of Chin Hu Wei, with 
such explanations as will render them intelligible, without 
going beyond the limits of a work that is intend^ to give only 
my own contributions to the physiography of Eastern Asia.^ 
For further information I must refer the reader to M. Biof s 
paper, of which I shall make use in explaining the maps. 

* B. Biot, Sur le chapltre Yii^iig, 3o\xtTi. k^SaXSn^^^ \^^. 

/Sur les changementa du couto m%Tve\« ^vi ^'bvct^ ^voi&sb^ ^^^ara. k^»atl^^Sl^ 
The reader wUl have to refei to Itt. Yxim^'^f ^NQVaxaa ^^\^^«feiaw^. 

N 



JR. PwmpeRy on the DeUorplain (f ihe Tettow River. 221 

In the Yukung, a chapter of the Shnking classic of Confii- 
cius, it is said that the course of the Hwaiig Ho was regulated 
by the Great Yu. Whether the works of i u are to be under- 
stood as the labor of a single man, or as the results of the en- 
terprise of a rising colony during several generations, there 
9eenis to be little doubt that more than 2000 years before the 
l)eginning of the Christian era the Chinese had brought this 
turbulent river under their control, by an immense system of 
lykes, and had b^un to cultivate the extensive marshes of the 
delta plain. 

Map No. 1 of the< series, on plate 4, represents the course of 
the H^ang Ho as it existed, in the main, from the time of Yu 
down to 602 B. C. 

Map No. 2 represents the course resulting from the first 
great change, that of the fifth year of the reign of Ting Wang 
(Chow dynasty), 602 B. C. 

Map No. 3 serves to illustrate a passage in the writings of 
the poet Bse Ma Tsien, recording a diversion to the east and 
soutneast. The easterly course, forming the Pien river, seems 
to have been the earliest recorded tendency of the river to fol- 
low its recent course. The opening of the first channels in 
this direction is given as occurring in 361 and 340 B. C. 

The diversion, indicated on this map, through lake Yungtse 
to the southwest, happened, according to Sse Ma Tsien, toward 
the end of the Chow dynasty, during the third century before 
Christ. 

Map No. 4 represents changes that occurred under Wutih 
(Han dynasty), about 132 B. C., when a great overflow toward 
llie northeast took place, the river trendmg toward Kai (chau) 
in Chihli. At this time several arms were formed between 
Taming (fu) and the sea, which are also given. Previous to 
this, under Wentih, about 160 B. C, there was a breach formed 
at Yentsin near Kaifung. 

Map No. 5 gives the second great change in the course of 
the "river of x u," which occurred about 11 B. C, and was 
caused apparently by the blocking up of the channels leading 
to the Pei Ho. 

Map No. 6 sho^s the channels as they existed during the 
Tang, and five succeeding dynasties, till the beginning of the 
Sung dynasty. 

A note on the map of Chin Hu Wei says, " the course of the 
river remained the same from the time of Ming Ti (Tung Han 

dynasty) A. D. 70 till under Jm Tsung, A. D. 

1034, when a break occurred at Hunglung, and another, four- 
teen years later, A. D. 1048, at Changwu, and the river of the 
JTan and ihe Tang was entirely destroyed. TJYift xoa.'^ co^^'t^ ^ 
period of 977 jreara." 
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Map No. 7 (PI. 6^ represents the courses, under the Sung 
dynasty, from A. I). 1048 to A. D. 1194, a period of 146 
years. 

Map No. 8 records the course during the Kin dynasty. All 
the former channels appear blocked up, and the river, after 
entering Lake Lo, near the summit-leyel of the present Impe- 
rial canal, is seen to flow off to the N.E. thrpugh the Tatsing 
river, anitothe S.E. through the Sz river. Lake Lo 'appean 
from the observation of Clark Abel, and from Chinese meas- 
urements, to be about 150 feet above the sea. 

Map No. 9 shows the condition of the river under the Yuen 
and Ming dynasties, together with the Grand canal, a condi- 
tion which seems to have remained substantially the same till 
within the last ten or fifteen years. 

In early times the Yangtse entered the sea by three aring 
called the Sankiang, i. e., " Three Eivers ;*' and Chin Hu Wei 
has ^ven a map of these, founded on the opinions of early au- 
thorities. I have indicated them on map No. 1 of the series. 

A glance at the nine maps of the delta courses will show 
how widely separated have been the limits of divergence of the 
arms of the Hwang Ho, withm the past 3000 years. A mighty 
river, ever turbulent, subject yearly to an enormous increase 
in volume, an increase regulated rather by the amount of pre- 
cipitation in the distant Kwenlun mountains, than by the local 
climate, it has ever been the terror of the countless millions 
through whose midst it flows. 

From the earliest times an immense force has been at work 
to keep it from breaking through its dykes, or, when this has 
happened, to guide and retain it between new embankments. 
The quantity of solid material carried by the river and depos- 
ited along its course, is so great that its bed is rapidly raised, 
and appears to have been, before the last change, higher than 
the adjacent country. 

Biot says, "it is certain that the bed of the river, from Hwai- 
king to the sea, is higher than the adjoining country." 

Several times, during the great wars that have preceded the 
downfall of dynasties^ this condition of the river has been 
turned to account as a weapon of offense. Breaking the em- 
bankments has been made to accomplish, almost instantane- 
ously, by the destruction of hundreds of thousands of inhah- 
itants, conquests that had been delayed by years of brave re- ' 
sistance. 

From the earliest time of colonization on the delta-plain, 

the task of keeping the Hwang Ho within its bed has been the 

constant care of the rulers of China, both when the country 

was united under one xoan., aiA ^\\s!i\\i "^aaa \ife«s\. «Q3wJi?addl 
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nto petty states. In the latter case in the treaties bordering 
m the Hwang Ho, the clauses regarding the regulation of that 
iver appear to have been the most important and the most 
lacredly oblferved. 

One of the most striking results of the official corruption 
diat becomes general during the decay of a dynasty, is the 
breaking loose of this ^eat stream as soon as the means for 
cnaintaining it« embalmments are misapplied. 

The devastation caused by these overflows is awful beyond 
description. The loss of life is very great, and the destruction 
of the crops that form the means of support of millions, pro- 
duces famme and the overrunning, by starving hordes, of the 
more fortunate districts of the adjacent country. The anarchy 
that rules in this struggle for life is almost beyond the concep- 
tion of those who inhabit lands where the population is much 
below the capacity of the country, or which are easily reached 
by forei^ supplies. 

Within the last fifteen years one of these great changes has 
taken place, apparently from the same cause and with tne same 
effect- as above indicated. Instead of emptying into the Hwang 
Pai, or Yellow Sea, the Hwang Ho now has its moUth in the 

?ilf of Pechele, which it enters through the Tatsing river, 
he old mouth of the river was found to be dry in 1858. 

According to information famished to the Rev. Mr. Edkins, 
by officials of the Board of Foreign Affairs at Peking, the 
principal break occurred at Fungpeh (ting) in Siichau (fu), 
the waters flowing away to the N.E. In Tsinan (fu), the capi- 
tal of Shantung, the waters of the Tatsing river are increased 
to six times their original volume by the contributions of the 
Hwang Ho. 

In 1863 the river had not yet determined a channel, but its 
waters were spread over large tracts of country, and the city 
of Wuting (fu), nearly sixty miles north of Tsinan (fu), was 
ahnost inaccessible. 

The present course of the Hwang Ho is indicated, so far as 
known, on Map No. 10. 

Owing to the great quantity of material brought down by 
this river, and to the absence of great oceanic currents, that 
might, if present, interfere with its deposition, the delta is ra- 
pidly increasing in size, and the adjoining seas are becoming 
shallower.* 

Probably nowhere can the rate of growth of deltas be bet- 
ter studied than in China. Cities that were built on the delta 
plain of the Hwang Ho several thousand years since are still 

* Barrow eathnated the hourly disciiarge of sediment at ^^OQO^^^Q cx^v:^^<^^\u 
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in existence, together with the archives of their history. Ii 
the ca49es 6f those that were built near the sea, the distancei 
from this are given ; and frequent mention is n^ade of towpi 
mounds, and natural hills, washed by i;he sea, withj^ histoim 
times, which are now far inland. 

Thus, in B. C. 220, the town Putai is said tp have been oneK 
west of the sea-shore, while in A. D. 1730 it was 140 li inland.* 
a yearly increase of 100 feet, more or less, according to tte 
length of the li. Hienshuikau (on the Pei Ho, in long. 117* 
32' E.) is said to have been on the sea-shore in A. D. 500,f and 
is at present about eighteen miles distant, an increase of abont 
81 feet per annum. 

Along the southern shore of the gulf of Pechele the yearly 
increase K. E. of Shukwang since B. G. 220, seems to have been 
not more than 30 feet. 

The sea-shore, according to local tradition, was near the 
present location of Tientsin (fu) during the Han dynasty. 

It is also recorded that under the reign of the Hw, the 
Hwang Ho entered the sea at Changwu, near the present 
Tsinghai.! 



Art. XXVI. — Test for Bromida; by Surgeon J. H. Bill, 

U. S. Army. 

In conducting some investigations during the past summer, 
on the physiological relations of the halogens,^ it became ab- 
solutely necessary in the course of the experiments, to devise a 
ready and sensitive test for bromine in the presence more par- 
ticularly of chlorine. 

Any analyst will bear out the assertion — although the books 
make light of the matter — ^that it is a difficult thing to recog- 
nize traces of bromine in the presence of excess of the other 
halogens. Thus in the case slated above, it was found impos- 
sible to obtain by the ordinary methods of the books, a certain, 
and easy recognition of bromine, when chlorine was present. 

The Fresenius test solution of auric chlorid produces in faintly 
acid solutions of alkaline bromids, a coloration ranging from 
dark orange red, to light straw color, according to the strength 
of the solution; lodids must be out of the way. Chlorids, 
however, do not interfere in the least. The following is the 
best way of applying the test. Separate iodids by paUadium, 
and after getting rid of excess of palladium, by sulphuretted 

* Faagjudajwx ; CbihU. \ 'E«ivsjML<£ta\'j«n.-, ^SmSoSL ^ Ibid. 
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hydrogen, concentrate the solution to about twenty-five cubic 
oentimeters. Select two test tubes of the same size and shape, 
and color of ^lass. Into one pour the solution suspected to 
contain Itfomid. Into the other pour pure water, adding per- 
haps a trace of chlorid potassium; add now to each test tube, a 
drop of chlorhydric acid, and then to each one drop of auric 
chlorid solution. On now comparing the two tubes particu- 
fayrly in the direction of their long axes, a yellow color will be 
observed in the tube containing the bromid, and made very 
manifest by comparison with the other tube. 

The following experiment shows the delicacv of the test ap- 
plied as above. One centigram of pbtassic bromid was dis* 
solved in one. thousand cuoic centimeters of water. Thirty 
oentimeters of this solution, compared with thirty centimeters 
of a very weak solution of pot^ssic chlorid, gave a decided yel- 
low color. This experiment was varied by dissolving a gram 
of potassic chlorid in two thousand cubic centimeters of water, 
halving, and adding one centigram of potassic bromid to the 
one luSf. Thirty centimeters of each of the two solutions now 
tested, gave ample evidence of the presence of bromid. 

The mixed chlorid and bromid should be brought to the 
state of salts of the alkalis if necessary, by precipitating with 
argentic nitrate, thoroughly washing, and fusing with potas- 
sic carbonate. If sodic carbonate is used, the subsequent reac- 
tion with the gold test is not so decided. 

A test for chlorid in the presence of bromid, as simple and 
delicate as the above, is much needed. The writer has sought 
long for it but in vain. 

1007 N. 6th St, PhUadelphia, Pa. 



Art. XXYII.—Shoating Stars of November IMh^ 1867. 

Ik addition to the observations upon the November meteors 
of 1867, given in the last No. of the Journal (pp. 78-92), the 
following have been received. 

1. At Dartmouth College (lat. 43^ 42' 15"-2, long. E. 19« 
03"), by Prof. C. A. Young. — The observations were made by 
myself, assisted by a corps of volunteers from the Junior Class 
itid the Chandler Scientific School. 

Four observers were kept in position facing the cardinal 
points, and relieved at intervals of about twenty minutes, as 
the weather was very cold (thermometer ranging from 14°'0 
to 20*'"0 F.), with strong N.W. wind, and three or four inches 
of snow on the ground. 

Am. Joub. Scl— Sbgokd Sbbibs, Vol. XLY, No. 184.— KUsoh^I^M^ 
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^6 Shooting Stars of Nov. 14ihy 1867. 

These four observers kept a record of the number of mete- 
ors appearing in their respective quarters of the heavens, whfle 
my own attention was mainly directed to plotting upon^one of 
Mr. Hoek^s star-charts the paths of such as were determined 
with sufficient accuracy, and noting with a chronometer the 
instants of their disappearance. 

Observations commenced at midnight, at which time the sky 
was covered with swiftly drifting clouds ; the wind gradually 
died away, and at 3^ 45°^ the clouds disappeared, kaving a 
perfectly clear sky. 

Before 3 o'clock the number of the meteors was disappoint- 
ingly small, partly on account of the clouds. About 3 o'clock 
they became more common, by 4*» they were numerous, and at 
4'* 45™ (local time) when the display reached ijts maximum, they 
were countless, appearing in squads, sometimes as many as a 
dozen at once. After 4** 40™ no regular count was kept by the 
four observers, but at intervals of 15 minutes I noted the time 
required to count a number, looking toward the constellation 
Leo, but including in my count all that I could see with my 
head in that position. The annexed table contains the results. 



No. observed. 

Time of Observation. N. S. 8. W. Total. No.pr.Ih'r. Oloudinefls. 

12 to 3 A.M. 34 46 31 7 118 39 0*7 1301 

3 to 4. 66 70 72 28 236 236 0*5 472 

4 to 415. 113 102 81 73 369 1476 1476 
415 to 4*30. 173 168 136 97 674 2296 2296 
4*30 to 4*40. 261 206 185 117 769 4654 4654 
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Totals, 637 692 605 322 2066 

At 5 o'clock 60 were oounted in 2 m. 20 sees., 1286 

At 6-16 " 50 " " 3 m. 40 sees., 818 

At 5:30 " 26 » '* 3 m. 50 sees., 291 

At 6-45 " 10 " *' 6 m. 60 sees., 103 



00 




The last column of the^ table contains the number per hour, 
after allowing for cloudiness. The last four numbers in the 
column would require to ,be rather more than doubled to bring 
them up to the standard of four observers. 

1 do not think the number seen at this place can reasonably 
be estimated lower than 6000, and that too in spite of moon- 
light so strong that, aided as it was by the reflection from the 
snow, one could easUy reader write by it. 

The radiant, ^as determined by a rough graphical reduction 
of the paths of 82 which were mapped, appeared to be about 
I*' 30' in diameter, with its center in Dec. +22° 15' and A.R..10«> 
02»n. A motion of this point from south to north was suspect- 
ed, amounting to about 1° or 1° 30' in the 4 hours from 1 to 
5. The observations, however, will need a more thorough re- 
duction in order to settle tlAft c\]afc^^ou. 
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Most of the meteors were small, perhaps one in ten heing equal 
to a first magnitode star. At the time of maximum the large 
ones were in still smaller proportion. The finest one seen here 
appeared at 1*> 57"just N.E. of the radiant. It was considera- 
bly brighter than Venus, and left behind it a train of brilliant 
greenish light (very much like burning brass), about 6® in 
length, which endured more than six mintUes. This train grad- ' 
ually changed its form, doubled up, and fioated away like a 
little cloud toward the N.W., evidently carried by some atmos- 
pheric current in the upper^air. Before 8 a. m. the surface cur- 
rent had changed to the same direction. During the last two 
minutes of its visibility it was impossible to distinguish whether 
the train was seen by its own pnosphorescence, or merely like 
any other cloud, by reflected moonlight. The train of one 
other meteor endured 90 seconds, and five others from 30 sec- 
onds to a minute. 

The trains of the conformable meteors, without exception I 
believe, all shone with greenish light. 

An unconformable meteor which appeared at 5^ 15™ formed a 
beautiful contrast to the others ; it moved from Orion toward 
Canis Minor, very like Mars at its nearest oppositions in bril- 
liancy and color, and left a train of the same nue. Its appar- 
rent velocity was only about half that of the conformable 
meteors. 

As a general rule the meteors disappeared simply by burn- 
ing out, without any appearance of explosion ; to this there 
were three or four exceptions, but no noise was evec heard. 

The time of flight varied from O^'l to Os-7, except in the 
case of the uiiconformable meteors, which moved more slowly. 
About a dozen of these were noted during the night. 

2. At Iowa City (lat. 41° 40', Ion. W. 14° 40 ), by Pres. 
N. R. Leonard. — A company of the students of the State 
University had been formed some three weeks previous to the 
14th of November, for the pui-pose of watching for the meteor 
shower, and making observations upon it if it made its appear- 
ance. 

The lookout was commenced on the morning of Saturday, 
Nov. 9, and continued each clear night till the evening of Nov. 
13th, four persons keeping watch at a time, or one for each 
cardinal point of the compass. With the exception of the 
mornings of Nov. 9th, and Nov. 12th, no more meteors were 
yidble than may be seen on any ordinary night. 

On the evening of the 13th, the prospect for a clear sky 
was very poor. A sort of haze seemed to prevail and light 
clouds spread over the heavens ; these dispersed slowly until 
toward midnight all had disappeared. Th.^ X£iooTi/\!tta\i W^ 
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little past its full, arose before the hour for commencing opera- 
tions^ and under its light all stars below the third degree paled 
away and became invisible. I noticed the Pleiades then just 
beyond a lunar-halo, but so feeble was their light, that only 
by looking steadily in the direction in which they were known 
to be, comd they be perceived. I do not believe that a meteor 
of the average brightness of the Pleiades would have been 
perceived. 

The company of observers was divided into three sections 
of twelve each, to watch respectively, from 10 o'clock to 12, 
from 12 to 2, and from 2 to 4 o'clock. The position chosen 
for an observatory, was an octagonal room in the cupola of 
the University. In each side of this room there is a window 
having an exterior column on either side, so that when the 
sash and shutters were removed, eight observers, stationed one 
at each of these windows, would command the entire circuit 
without any considerable overlapping of their fields of view. 

One person was stationed at 6&ch of these positions, and two 
others were placed in a reclining posture on platforms outside, 
to watch for any meteoric flights that might occur near the 
zenith. One man stood at a desk within to make a record of 
the observations, while the twelfth was to act as occasion might 
require. 

The paper for the recorder was ruled thus : 
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Remarks. 



The following is the record of the numbers counted, and of 
their conformity or non-conformity in direction to a line pro- 
ceeding from the constellation Leo : 



Hour. 

10 to 11 

11 to 12 

12 to 1 

1 to 2 

2 to 4 



Oonfotinable. 
2 

6 

- 35 

- 102 



Uneonformable. 
6 

1 

16 

17 



TotaL 



1 

12 

51 

119 

Nearly all conformable, 6,000 

During the last two hours the number actually counted was 
4,748, but through mistake on the part of the person stationed 
at the west window, he only continued to call out to the recorder 
the direction, &c., of the brightest, without keeping in his own 
mind the total number of those seen. The division of the time 
between 2 and 4 o'clock was not noticed, so that the last two 
hours have to be given together. 

In regard to their conformability, as soon as Leo had attained 
AH altitude su£Glcient to admit oi ^^^ix^ q^^arst^^^w^ it was 
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found that neaily all the meteors seemed either to issue ferth 
fW)itt a point marked on our globe by the star 97, near the center 
of the sickle in Leo, or that, if their courses should be traced 
back, they would intersect at that point. For a few minutes, 
about 3*> 15" A. M., we carefully noticed those appearing in this 
quarter of the heavens, and they seemed to indicate a radiant 
poiiit at the star mentioned ; at about 3|> o'clock it seemed 
that the radiant was a line^ or, at most, a very narrow ellipse, 
having its center at this star^ and extending in the direction of 
die star zeta in the sickle. 

The exact number of conformable meteors for the last two 
hours cannot be given. Out of 1,638 counted by three obser- 
vers having their attention directed to this subject, only 22 
were noted as unconformable. 

At 20 minutes before 1 o'clock, it was found that one per- 
son could not record fast enough, and the unemployed man 
undertook the record for one half of the circuit. 

At quarter past two, both recorders were unable to keep a 
full record and from this time forward each observer counted 
to himself the number appearing in his quarter, and only called 
out the most remarkable for record. Some time before 3 o'clock 
a second observer took his place at the 8.E., and soon after a 
second upon the east. The result of their counting will be 
seen in the Quarter Table. 









QUARTER TABLE. 








Hour. 


K. 


N.B. 


E. 


aE. s. 


aw. 


W. 


N.W. 


Total. 


10-11 





2 


3 


2 











7 


11-12 


1 


1 


1 


3 


5 


1 





12 


12-1 


8 


15 


5 


5 4 


10 


8 


6 


56 


1-2 


25 


35 


20 


16 3 


6 


4 


CI 


115 


2-3 








150 


No count. 






3-4 


693 


635 


121 


1100 607 


336 

• 


158 


448 


4748 



Total, 727 687 750 1276 514 857 166 560 4987 

The maximum of the display as to numbers was from 3^ 15"* 
to about 3*> 40™ a. m. During this period, other parties of nine 
each were formed and counted the stars issuing from the con- 
stellation Leo, finding on the average about 40 per minute. 
After 3*» 45"™, the diminution was rapid, as may be seen by this 
comparison. The number counted in five minutes being — ^from 
3h 21° to 3»> 26°>, 222 ; from 3'> 41° to 3'' 46% 135; from 5^ 50° 
to 3»» 55^, 106 ; from 3^ 56° to 4h 01°, 72 ; and from # 03° to 
4^08°, 50. 

Those stationed on the southeast quarter, counted by hun- 
dreds from 3 to 4 o'clock, with the following result: Time of 
Srat 100 was 7 minutes ; of the second, 5 umiu^A^ \ \\x<6 >i!s^x^^ 
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6 minutes ; fourth, 3 minutes ; fifth, 3 minutes ; sixth, 3 min- 
utes; seventh, 2 minutes ; eighth, 2 minutes ; ninth, 2^ min- 
utes ; tenth, 4 minutes ; eleventh, 10 minutes— closing the 
count at 3'^ 55"* a. m. It will be found by adding these times 
that they lost 7^ minutes. Most of this loss occurred after the 
eighth huiidred, at 3*» 31^, when thev were unable to count re- 
liably because of the great number that appeared, so that their 
maximum would be about 3 hours and 35 minutes by their 
time, which was 7^ minutes too fast. 

Of the 1,100, they considered that only 5 were unconform- 
able. 

Color of the trains.— IRecori was kept of 155 of the most 
luminous trains, with this result : 

Green, 49 Very green, 9 Total, 68 - 

Red, 36 Very red, 14 " 49 

White, 24 " 24 

Train and meteor of different color, 24 

155 

As to the green there was some disagreement — some calling 
that blue, which others pronounced to be green. 

In regard to the color, it is my impression that the propor- 
tion given by the above figures is not true, save for the bright- 
est meteors — ^for of the hundreds that left trains behind them 
the greater number seemed to be of a green color — very 
many yellow at the middle and gradually changing to green at 
the margin — a color a little darker than the flame of the metal 
barium, and not far from the hue of copperas. On comparing 
this statement with the views of several observers, I find all 
agreeing thereto. , 

There were several particular observations taken. The first 
to be mentioned is, that in some instances a separation took 
place between the meteor and its train, before the former dis- 
appeared. 

At 9 minutes to 3, a meteor started from the radiant and 
proceeded directly over the star Bubhe, (the northernmost of the 
two pointers), followed by a broad train about 5 degrees long. 
The separation of the meteor and train took place just as the 
former crossed the star named. The train remained visible for 
the space of 4 minutes, drifting meanwhile to the 8.E., short- 
ening up as it went, without, however, growing much, if any, 
narrower, and disappeared after retreating about 7 degrees. 
The last glimpses that I had of it gave me the idea of a spi- 
ral form, but I could not be very positive about it. 

At 4 minutes to 3, another meteor left the radiant and pro- 
ceeded to the star Zeta DraconiSj leaving there a train^ behav- 
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ag just as the last described, retreating 2 degrees in 3 minutes. 
V.t 3 minutes after 3, another passed over Mizar^ (the middle 
tax in the handle of the Dipper), leaving there a train that 
etreated 1^ degrees in 2 minutes. 

At 8 minutes after 3, a very lar^e meteor passed over to the 
lead of Orion, leaving there, a tram 11 degrees long, and al- 
nost immediately afterward was seen to separate into several 
parts and disappear. The train floated a little to the east of south, 
% distance of 11 degrees, the middle moving more rapidly than 
the extremities, so that it took up the form of a crescent, with 
the horns pointing N.W. It should be noted that this train 
appeared near to the fuU moon, so that its period of visibility 
was thereby much shortened. From this train before the sepa- 
ration, one observer thought he saw three small black streaks 
descending for a short distance, and curved backward toward 
the bottom. 

At 1 minute after 4, another meteor passed over to Sirius, 
leaving midway from Leo a train that exhibited the same 
movements as the last, giving the crescent shape before dis- 
appearance. ' 

A change of course in the path of a meteor was careftdly 
noted in one instance. A little after 3^ o'clock, a deep red me- 
teor was seen passing very rapidly through Leo Minor, toward 
the N. W., describing an arc of 15 degrees, in J of a second. 
About midway of its course it turned abruptly toward the 
west, at an angle of ^15 or 20 degrees, with its previous di- 
rection. 

Several bright meteors were seep to flash ottt, remain stktion- 
ary, or nearly so, for an instant and then disappear. As a 
rule, it may be stated that the nearer these were to the radiant 
point, the less was their motion. 

From a careful examination of the records made, there ap- 
peared to be difference in the length of the arc of flight, which 
has some connection with the quarter in which the meteor was 
seen. The following exhibits the average length for the last 
two hours : 

Length of arc hy* quarter 8. 

Hour. N. N. X* X* 8> B« S« 8* W* W* N. W* 

2-3, 16° 13° 6° 14<» 28° 20° 17o 16° Found from 107 obs'd arcs. 
3-4, 18<> 11° 12° 230 16° 16° 20° " " 126 " " 

for^hl ^*^ ^^ ^^ ^^ ^^ ^"^ ^^ ^® " " ^^^ " " 

The arcs described in the N.E., E. and S.E., are thus seen 
to be shorter than the average, but their time of visibility was 
a trifle greater than for other quarters. 
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10 — 11,. -.16'' per sec 
11— 12,. -.16° " 



2 — 3,-. 21° per Bee 
8— 4,.. 19* « 



In noticing the rate of motion, a difference will be fonn^ 
with respect both to the Jumrs, and the points of the compan. 
Thus, by hours : 

12 — 1,- - -19° per sec. 
1—2,. -.28° " 

By quoirtert of compaa. 
N. N.B. E. S.B. S. S.W. W. N.W. 

20° , 18° 20° 17° 26° 20° 21* 20° 

Very few were timed during the last two hours, in the first 
four of the above quarters. From the few, we shall derive a 
series of numbers much smaller than the above. In the last 
four a considerable number were timed and the resulting- 
velocity arcs are greater, thus : 

N. N.E. B. S.B. S. S.W W. N.W. 
12°. 10° 17° 30° 22° 21° 28° 

I will conclude this article with a table showing the direc- 
tion of the flights of the meteors, arranged according to the 
quarters whence they issued. 

Direction of flights commencing at 12 o'clock, 1 denoting 
Ist hour, 2 the 2nd hour, &c^ 

DiBEonoN Tablb. 



Orlfinof 
Meteor. 



N. 



Direction of motion. 
N. N.B. B. S.B. S< S«W. W* N.W. 

1 
9 
1 
2 



N.B. 



1 


11... 


.. .. 3 


2 


11... 




3 


2 :. .. . 




4 




1 


-.4 ... 


. .. 1 


2 


9 6... 


m mm » — 


3 


3 3... 


. - 2 


4 







E. 



1!.. 1 



- 1 
I 9 



4 2 9 



2 
6 
6 



2 
6 
4 
3 



.. 8 
2 -. 



S.E. 



1 -- .. 



2 
4 
5 

1 



2 
3 

12 
1 



Totals for these columns : 



4 

13 

3 

6 
2 



1 
1 
1 

1 
2 



N. 

23 



2 
6 
1 



1 
3 



Orifinof 
Meteor. 



s. 



Direction of motion. 

XV. If.B. B. B«B. 8. S. W. W^. AaW. 



S.W. 



w. 



N.B. 
35 



N.W. 



B. S.B. 

14 21 



1 




3 


2 


_ 1 


|3 
4 


\ 


. 1 .. 15 
. .. 2 27 


ri 

2 
13 


mpt 9»m • 


. .. 1 .- 

2 


_ . _ 6 


U' 


> 


3 




1 


2 
- 3 

U 

fl 




1 .. . 


2 

. .- 1 .. 

_ __ _ 1 


2 


1 


13 


6 


4 


1 



6 

3 

3 

IT 

1 
1 
9 
9 



4 
29 



2 

3 

6 

16 



S. 
18 



S.W. 
96 



w. 

114 



N.W. 
65 



But few were described as to direction during the last hour, 
at the first four stations. However, enough is presented to 
show three things. , 

1st. That the greatest uniformity as to direction is to be 
found in those quarters farthest removed from the radiant. 
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2d. If the breadth of this table be increased two fold— and 
die sheet mapped on a cylinder, the Kne of maximnm direction 
win run around it from top to bottom, like the coil of a 
helix. 

3d. The prevailing direction of motion is toward the west, 
or a little south of west. 

3. ObservcUions at the U. 8. Naval Observatory, Washing-- 
ton, D.G., and at Richmond, Va, — ^From the published reports* j 
of Prof. Newcomb, Prof Eastman, and Prof. Harkness, to 
Commodore Sands, we give a few extracts. 

Two sets of observations were Arranged, one in cooperation 
with northern observers, and one in conjunction with Pro£ 
Harkness who went to Bichmond for the purpose of making 
observations for parallax. The first set was assigned to Messrs. 
Zumbrock, Titman, Lindenkohl and Main, of tne Coast Sur- 
vey, who assisted on the night of the 13th-14th. Prof. New- 
comb observes that the trains were green upon their appearance^ 
but changed to red and brown in a fraction of a second. He 
locates the radiant a portion of a degree north of that point of 
the Une joining y and b Leonis which is one-third of the way 
fix)m Y to s. 

He gives the following method of computing the heights of 
the meteors observed at Washington ana Bichmond. 

" Out of 21 of the more brilliant meteors recorded by' Pro£ 
Harkness at Bichmond, it appeared, from the identitv of times, 
that 11 had also been observed at Washington. Of'^ these 11, 
one was far south of Bichmond, so that no reliable parallax 
could be obtained; and another seemed to b^ a mere ac- 
cidental coincidence in time of two meteors, as they were seen 
in entirely different directions. The mode of obtaining the 
heights and distances is as follows : 

" Mark on the celestial globe the path of the meteor as seen 
from each station, and continue the paths backward as great 
circles until they intersect. The point of intersection wul be 
the radiant for that particular meteor. Take a plane perpen- 
dicular to the direction of the radiant as a fundamental plane. 
It wiU then be necesBary to find the projections of the obBervine 
stations on this plane, which we shall represent by S and Sg, and 
also the positions, relatively to those projections, of the point 
in which the meteor path would, if proauced, cut the ftindamen- 
tal plane, which we shall call P. To do this set the celestial globe 
80 that the radiant shaU be in the zenith. Then the horizon will 
represent the great circle in which the fundamental plane cuts 

* Obaervaiiona and diseusaione of the Ifovember nuteors c/ 1867. U. S. Naval 
ObserratOTj, Washington. Qoyemment Printing office, 1867. Svo, 40 pp. and 3 
loapf. 
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the celestial sphere, which may be marked on the globe. The 
two meteor paths being now continued to the horizon, the azi- 
muths of the points in which they meet the horizon will be 
the azimuths of the point P as seen from the points S and 
S, respectively. Call them A and A^. Next, we want the 
azimuth of the line SSj. To determm6 this, the terrestrial 
azimuth and depression of one station, as seen from the other, 
must be computed. Then rectify the globe for the latter sta- 
tion and for the moment of observation, and mark upon it the 
!)osition of the other station as seen from it. From this ;point 
et fSsJl a perpendicular Q upon the fundamental great curcle. 
The azimuth of the point of meeting, measured upon the frm- 
damental great circle, will be the azimuth of the line SS„ 
which we shall call Z, and the distance SS, will be equal to 
the distance of the stations multiplied by the cosine of the 
perpendicular Q. Thus, in the triangle SS,P, we have found 
the side SS, and the adjacejiit angles A — Z and 180° +Z — Ay 
The 'sides SP, and S,P are then found by the solution of this 
triangle. The observing stations being projected on S and S, 
by lines parallel to the course of the meteor, it follows that the 
sides SP and S^Pj are equal to the perpendicular let /ail from 
the observing stcUions upon the straight line in which the me- 
teor moves, 

^^Let A and A^ be the angular distances of the meteor from 
the radiant at commencement and extinction, as seen from the 
first station, and A, and A^ the corresponding distances as 
seen from the other station. Then the meteor and the points 
P and S will form a triangle right-angled at P, the angle at 
the meteor being A at first appearance and A^ at extinction. 

Hence, we have — 
D=PS cosec. A = distance of meteor from first station at com- 
mencement. 
D^=PS cosec. A ^= distance of meteor from first station at ex- 
tinction. 
D,=PSaCOsec.A,= distance of meteor from second station 

at commencement. 
D*j=PS, cosec. A^a= distance of meteor from second station 

at extinction. 
" Finally, the heights of the meteor above the earth will he 
found by multiplying these distances by the sines of the ob- 
served altitudes, correcting them, if necessary, for the effect of 
the rotundity of the earth. It will be seen that a separate 
value of the heights is obtained from the observations at each 
station. This is because more data are given by the observa- 
tions than are necessaryfor the solution of the problem, and 
the solution is therefore so arranged as to give two values of 
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3ach of the unknown quantities. The agreement of these 
values will furnish a rough check on the accuracy of the ob- 
servations. 

^ ** The actual length of the path described by the meteor, as 
given by the respective obs^r^ers will be — 

PS (cot.A— cot.Ai) 
and PSj (cotAj— cot.A^,) 
*' If the observations agree, we have also — 

PS cos.A=PS COS. A^+SS, tan.Q. ^ 
PScos.A^a=PS, cos.Ai,+SS, tan.Q. 
"From the fact that the errors of observation in the direction 
of the meteor track are, probably, many times greater than 
those in the perpendicular direction, it foUows that this method 
of determining the heights and distances will be much more 
accurate than that in which no account is taken of the. direc- 
tion of motion. 

"The present observations w:ere discussed in the above way 
with a single modification. The precision with which the me- 
teors appeared to radiate from (he point in right ascension 
151^ and declination 22^"^ was such, that 4ny deviation of the 
recorded tracts from a great circle passing through this point 
was presumed to be due to errors of observation. The most 
probable point of the track was supposed to be about two- 
thirds of the way from tl^e beginning to the end, and the azi- 
muths A are the azimuths of those points as seen from the 
general radiant." 

In thi& way he obtained the following heights (in miles of 
5280 feet) for 9 meteors. 



No. 


Height at beginning. 


Weight 


Height 


at ending. 


Weight. 


2 


72 miles. 


7 


30 miles. 


12 


3 


108 


, 


5 


55 


4C 

• 


9 


6 


74 




6 


47 


u 


9 


6 


82 




5 


38 


u 


9 


7 


90 




6 


50 


it 


10 


8 


104 




4 


41 


ii 


8 


9 


115 




5 


58 


u 


9 


10 


79 




7 


41 


a 


11 


11 


198 




2 


65 


u 


5 



Mean, 102 " 47 " 

Prof. Newcomb adds, "It appears from the observations 
that the mean- height of the meteors, at first appearance, was 
102 diiles, and at disappearance 47 miles. The motion being 
oblique at an angle of 35^ from the perpendicular, the actuiS 
mean length of the path of the meteors would appear to be 
67 miles. But this length must be too great, since the meteors 
certainly went through their course in one second or less, prob- 
ably in half a second. Their velocity being 44 miles per seo- 
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ond ; the mean lengtli of patli can hardly exceed 22 mQes. 
This very great discrepancy is accounted for by the tendengr 
of the eye to assign to a swiftly darting body, which suddei^ 
appears and disappears, a range of motion mnch wider than 
its actual range, and especially to place its point of beginning 
too far back. Allowing for .this I conceive thai, on the aver- 
age, the brighter meteors first appeared at an average heightcf 
75 miles f and were extinguished at an average height of 55 
miles above the earth. I would also remark mat there is no ' 
positive evidence that any one meteor commenced at a greater 
height than 100 miles. 

^^I would also beg leave to submit some deduction respect- 
ing the probable nnmber, magnitude, and nature of tbe me- 
teoroids. 

" During the thickest of the shower, meteors were counted at 
the rate of 3,000 per hour. In making this count it mav be 
estimated that the observers saw all that fell within a circle of 
150 miles in diameter, having its center 75 miles S.E. of Wash- 
ington. From this number and the velocity of 44 miles per 
second, it would seem that in the thickest part of the stream 
traversed by the earth on November 13th, there was an average 
of one meteoroid in 900,000 ot^tc miles of sparse. In other 
parts of the stream they may, of course, be much thicker. 

"Supposing three hours to be the usual time of a November 
shower, the thickness of the stream firom north to south would 
appear to be 60,000 miles. The breadth is probably ten times 
as great, so that its transverse area may be estimated at 
36,(XX),000,000 of square miles. The meteoroids are, therefore, 
distributed along it at the rate of 40,000 to the linear mfle. 
The stream moving at the rate of 27 miles per second, it may 
be estimated that a million of meteoroids pass in a second. 
Since it takes the stream years to pass, we may roughly esti- 
mate that the total number of meteoroids in it may amount to 
a hundred million of millions. This is a mere rough estimate, 
which may be ten times too large or too small, the data being 
altogether insufficient for anythmg like accurate computation. 
But the data for estimating the magnitude of the particles are 
far more slender. Several of the meteors were so brilliant that 
Mr. Doolittle could see their reflection from the face of his 
chronometer in a bright moonlight, though their distance was 
from 100 to 200 miles. I myself compared the more brilliant 
ones to a Boman candle, seen at the distance of 200 or 300 yards. 
To throw so great a light to the distance of 150 miles wotdd 
require several thousand millions of comm^on candles. Giving 
80 intense a light, it might seem that the body from which it 
emanates must be very laxg^. "Bu^. teyoi ^^^;:5TiiMssM»aL'ftM^ 
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•f heat, and from the experiments of Prof. William Thompson 

knd others on the increase of temperature experienced by a 

)ody moving through the air,* it appears that such a body is 

exposed to an increase of temperature represented in degrees 

v^ 
)f Fahrenheit by ,^^ , where v is the velocity of the body in 

*f 126' 

[eet per second. Hence, a meteoroid moving throrugh the air 
witiii a velocity of 230,000 feet per second will be exposed to 
a temperature of more than 3,000,000° Fahrenheit, a temper- 
ature of which we see the effect in the intense bril^ancy and 
almost instant vaporization of the body exposed to it. As- 
suming a mean weight of one grain, the entire mass of the stream 
may be rudely estimated as equal to that of a mass of iron 
400 hundred feet in diameter. 

"It is now known that the entire stream of November me- 
teoroids follows Comet I of 1866, commonly called Tempel's 
comet,f in its orbit. Through the telescope tliis comet presents 
the appearance of a mass of vapor. Bodies possessmg this 
appearance on the earth, such as steam, smoke, and clotids, 
are known to be composed of minute detached particles of 
dense matter. And no other known form of matter can pre- 
sent it, except an elastic ms. The comet in question cannot 
consist of an elastic gas, because there is no central nucleus of 
sufficient magnitude to prevent its instant expansion through 
space. From these considerations, I deem it probable that 
Comet I, 1866, is simply an agglomeration of msteoroids, just 
dense enough to he visible in the solar rays. And since other 
telescopic comets present the same appearance, it is probable 
that telescopic comets in general are mrmed of such agglome- 
rations.'* 

Prof. Harkness from 21 paths observed at Bichmond, ob- 
tained for the place of the radiant B. A. 149°, Dec. +24°. 

The determmation of the mass of the meteors is still a dis- 
sideratum. Prof. Harkness gives an elaborate discussion of 
this subject, assuming that the li^ht produced is always pro- 
portional to the amount of matenal consumed. This assump- 
tion is necessary, though known to be not strictly correct. It 
is admitted only because science has hitherto failed to furnish 
any better mode of estimating the mass of meteors. 

The results of the computation are embodied in the follow- 
ing table, in which the columns, A, B, and C, are obtained sev- 
er^y by using constants derived from the burning of coal-gas 
in fish-tEkil burners, from the Drummond light, and from the 
electric light. 

* Philoflophical Traaflactions for I860. 

f This oomet was also iadependeniXj disoove^ by PvyviM^MC 'B.'^. ^^S^M^<^^ 
U. 8. N., at tbia obaervatoTjTf on the 6th of January, Ift^Q. 
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Light of Meteor. A. 

10 Jupiter 2633^ 

Jupiter 253'S 

Sinus 162-0 

1st mag. star 21-6 

2d mag. star 7*43 

3d mag. star 3^71 

4th mag. star 2*21 

Sthmag.star I.. 1^46 



Mass of Meteor, in 


grains. 


B. 


B. 


108^6 


8-lU 


10^86 


O^Sll 


6-99 


•522 


0^929 


•069 


•318 


•024 


•159 


•012 


•096 


•007 


0-063 


0-005 



^' It is almost certain that the masses given in column C are 
too small, because, in order to obtain them, it would be neces- 
sary that the whole mechanical force of the meteor should be 
converted into light, without any obscure heat whatever. Un- 
der the circumstances such a result seems impossible. On the 
other hand, the masses given in column A are probably too 
large, because meteors bum at an immensely higher tempera- 
ture than coal gas. The temperature at which the Drummond 
light is produced is among the highest attainable on the sur- 
face of the earth by any known process, and it probably ap- 
proaches more nearly to that of the meteors than any other w- 
tificial means of illumination. For that reason, I think we 
may fairly adopt the numbers given in column B as tolerable 
approximations to the actual masses of these meteors. 

" It will not escape notice that all the larger meteors leave 
trains behind them, and as the light of these trains is not taken 
account of in the formula given above, the masses, just found 
should in strictness, be slightly increased : but the uncertainty 
in estimating the brightness is so great that the smaU error thii 
introduced is scarcely worthy of mention. Finally, notwith- 
standing all the uncertainty to which the method here em- 
ployed is liable, yet it would seem that we may reasonably con- 
clude that the mass of ordinary shooting stars does not differ 
greatly from one grain "^ 

Prof. Eastman locates the radiant (by means of recorded • \ 
paths), at K. A. 148^°, Dec.+22i°. ; 

Up to 16^ 37™, one thousand meteors were counted, four " 
observers being engaged a part of the time, and two the other 
part. From this time successive hundreds were counted by " 
four persons in the following intervals; viz., 4°", 5™ 30*, 5™ 35», I 
5m 45^^ 9m 2», Qm 378^ iQai 3i8^ aud 18™ 20. 

According to Prof. Eastman's observations, "the prevailing 

color of the trains was green, varied occasionally by orange and 

red. In several instances the middle of the train was green, . 

r 
* The cloud left behind by the larger meteors fills several cubic miles of space. 

The mass of the meteor must \)e 6v\!^c\sTi\> \a cx««^ ^st^tSfik ^ ^<3«q^ ^. ^^ 
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md the edges were tinged a deep orange or red^ Many of 
ihe trains remained visiole several seconds, and sometimes even 
ninutes after the disappearance of the meteor. The train of 
do. 52 was very brilliant, and visible about five minutes. It 
appeared to float toward the north as if driven by a steady 
breeze." 



Art. XXVIII. — On the occurrence of living forms in the hot 
waters of CaUfomia ; by Arthur Mead Edwards. (In a 
letter to the Editors*, dated 49 Jane st., N. Y., Jan. 23, 1868.) • 

In the May (1866) number of the Journal, were some notes 
by Prof. Brewer on the occurrence of living forms in the hot and 
saline waters of California, in which a sught error appeared, 
tending to mislead naturalists more particiuarly with regard to 
certain observations 6f min^ . In the subsequent number for 
November, Prof. Brewer inserted a note making a correction 
in this matter, but, as the subject is one of much import- 
ance, I have taken the liberty of putting together a few notes 
relating thereto, and beg of you to insert mem, at your con- 
venience. ' 

The facts in the case of the Galifomian water are as follows : 
Prof. Brewer was under the impression that I had found animal 
as well as vegetable organisms m several specipens collected by 
him during the prosecution of the State Geological Survey, 
and BO wrote. I received but one specimen from hot or saline ' 
water, and that was gathered at the Geysers in water of a tem- 
perature of 120J° F. Unfortunately the rest of the collections 
made at this and similar localities did not come into my hands, 
but I have arranged so that I shall before long have specimens 
of this description, and doubtless the examination of tnem will 
throw much light upon the subject under consideration. Of 
the material I did receive, the amount was very small, and 
I made, as I had been requested, a very careful examination, 
with these results. I found it to consist mostly of fine sand, 
mixed with a little of what seemed to be the refuse of decaying 
vegetation, which we might easily understand would be blown 
or otherwise carried into the Geyser. Besides these substances, 
I found it to contain a very few frustules of Diatomaceee ; true 
aquatic plants. They are an Orthosira^ most likely 0, crenulata 
of Kiitzing which is the same as Oaillionella crenulata Ehr., 
and has been placed under Orthosira orichalcea W. S., and by 
Smith in his Synopsis. The number of frustules of this species 
is small, but enough for its determinatioii. "fie^v^!^^ ^Scq&^ ^ 
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found perhaps half a dozen frustules of a FragiUaria^ most 
m^ely F. capucina Desm., which is synoimnous with F. rhti- 
dosotna Ehr. I also saw a fragment of a much larger sp^ 
^ cies which looked as if it were Cocconema lanceolatum Ent, 
' "^but, as the piece, was very small, I cannot be certain. That 
are also present some hollow hairs or spines which mi|^ 
have belonged to aquatic crustaceans, but are of a dm 
brown color, and therefore I am of opinion were derived from 
some insect and of extraneous origin. It will thus be seen 
that what I found in the single specimen I examined har% 
bears out Prof. Brewer's remarks on the occurrence of living 
• organisms in these hot waters. The only organized mattenl 
detected were the siliceous loricaa of Diatomacece, which we 
have no proof were living in the water of the Gteyser, and might, 
on account of their extreme minuteness, be carried fix)m a dis- 
tance, and the hollow spines or hairs which I am convinced are 
of insect origin. In connection with this matter and bearing 
upon it in a very close manner, it will be as well to mention 
here, and thus place upon record, one or two facts to which it 
may be desirable to re^r at some future time. In the numb^ 
for January, 1867, vol. iii, of Max Schnitzels " Archiv fur Mik- 
roskopische Anatomic'' is a paper by Ferdinand Colm of Bfgb- 
lau, entitled "Researches on the Physiology of the Phycochro- 
macea9 Florideas." Therein, besides mentioning many &ct8 
of interest to students of vegetable physiology, he states that 
certain OscillaricBy namely, the Beggiatoa (one of which, B, 
miraMUsy bends and twists itself in a very remarkable manner, 
so that it produces vermicular waves and a motion looking like 
the peristaltic action of the bowels) which live in waters charged 
with sulphates at a high temperature, and hence, during the 
process of their growth, decompose the salt present and cause 
the evolution of free sulphuretted hydrogen. In the abstract 
of Dr. Golm's paper in the Quarterly Journal of Microscopical 
Science, the writer remarks that Dr. 0. says, "since this group 
of algsB alone can flourish in hot and strongly saline solutions, 
it is probable that the first organisms which were present in 
the primordial sea which covered the earth, and was of very 
high temperature, if we may reason from the deductions of 
geologists, were OaciUarice or rather ChroococcacecB,^' Now in 
the hot springs of California there have been found OsciUaruB 
probably belonging to this order, besides DiatomaceoR. Prof. 
Whitney says, (Geology of California, vol. i, page 94), "Both 
the earth and the stream are highly charged with sulphuretted 
hydrogen and sulphurous acid, and the waters hold in solution 
a great variety of^ salts, especially sulphates of iron, lime, and 
jmagnesia; these saLta aA^e\i e^ cx^%\ASi^ai^%\i!^:^assx^ 
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posited over the rocks in the caQon, giving a peculiar and yiyid 
coloration, which is perhaps the most stnking feature of the 
place.'' This is also confirmatory of the supposition of the 
growth of pLmtB of this kind in these springs, and it is easy to 
Qliderstand hpw the sulphur can be emninated from the sul- 
phates, or even the oxygen abstracted by the vegetation, during 
the period of its life, and sulphids deposited. In &ct, the dark 
colored iron sulphid is particularly mentioned by Prof. Whitney 
as found in abundance at the Q«ysers. Furthermore, in the 
number of the London Quarterly Journal of Microscopical Sci- 
ence for July, 1867, is a paper by Dr. Lander Lindsey "On the 
Protophyta of Iceland,*' wherein he mentions that in the Gtey- 
sers of that country grow Con/ervce and DitxtamtzcecBy of which 
latter he enumerates seven genera, and says " the abundance of 
Diatoms in the thermal waters of Central and Southern Europe 
warrants us in expecting large additions to the Icelandic Dia- 
tomacesB from this source alone.*' Now it would be of extreme 
interest to ascertain in what way and to what degree the saline 
and hot waters aflfect species of Diatomaceas, as collections 
might be made in fresh water if it occurs near the hot springs. 
Besides, these forms from the saUne aswell as from the fresh 
waters of the Pacific coast should be very carefrdly compared 
with those found in the immense deposits so common in that 
MTt of the world; one of which deposits Fremont found on the 
Columbia river, and others have been detected by the State 
Geological Survey of California in that State and elsewhere. 
The origin of these deposits, and all facts connected with them, 
are of especial importance at the present time. It must, at the 
same time, be remembered that the fact as to what constitutes 
a species in the Diatomaceaa is by no means settled, as less 
really is known of the life history of these minute organisms 
than of almost any other plants. Moreover, in the study of the 
DiatomaceaB and allied families, the observer has presented to 
him extremely advantageous opportunities of mafang himself 
acquainted with many points in the phenomena of cell-life in 
sunple as weU as more complex plants and animals. I therefore 
ask the cooperation of every one at all interested in the prose- 
cution of science and the acquisition of knowledge, to the 
furtherance of this branch of study ; and to such as are able 
and willing to collect I will furnish plain printed directions, and 
to all who desire to pursue this branch of investigation I will 
gladly furnish all the assistance in the shape of information and 
specimens in my power. 

An. JouB. ScT.~8ECoin> Sebiss, Vol. XLV, No. 184.— Maboh, 1868. 
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Akt. XXIX. — Topographical and Oeclogical features of ik f ^ 
Northwest Coast of America; by T. A. Blake, A.B. 

A FEW moments spent in the study of the map of the wodl 
reveal the fitct that th^ coasts of the continents, in high kti- \^ 
tudes both north and south, which are bordered by high moun- 
tain ranges, are peculiarly cut up and present a most intricate^ \- 
and, if I may use the expression, ragged shore line. 

As an instance in the northern hemisphere, we have the coMt 
of Norway, bordered by the Scandinavian range, and in the 
southern, the eastern coast of Patagonia from the parallel of 
40° soutn, bordered by the Andes. 

The northwestern coast of Am^ca is no exception to tha 
general rule, but shows, perhaps on a grander scale than in 
either of the examples cited, the result of the slow but mighty 
erosive action of glaciers, the formation of which is the natu- 
ral result of atmospheric humidity, and a low mean annual 
temperature, due not only to geographical position but to high 
elevation. 

The published and glaringly inaccurate charts of the north- 
west coast of Aiherica, north of the Island of Vancouver, M 
to give an adequate idea of the vast archipelago of islands and 
net-work of channels with which the whole coast of Britiflh fc 
Columbia, and that of the lower and eastern part, below 59^ f- 
N. lat., of our new territory Alaska, are fringed. 

The straits of Fuca, lat. 48° 20' (approx.), are the southern 
limit of this complex system of labyrinthian channels which 
afford peculiar facilitieei for inland navigation. They are bor- 
dered on the south by the high and snowy range of Olympic r- 
mountains in Washington Territory, the peaks of which attain 
an elevation of eight thousand feet above the sea. The serrated 
line of summits of this range and the ever varying shades and 
colors along its bold front, are a source of infinite pleasure 
to the lovers of natural scenery that may perchance behold - 
them from Victoria on the opposite shore. 

The western and northern snores of Vancouver are generally iz 
high, culminating in peaks 5,000 feet in elevation, while on the ' 
eastern and southeastern border it presents a large extent of 
gently undulating and productive land. 

Victoria, the principal city, is at the head of a small inlet 
from the straits of Fuca, and although possessing many ad- 
vantages of climate and location, is now languishing imder the 
effects of the reaction due to its rapid and unhealthy growth 
during the great Frazer river gold excitement of 1858. 

The shores in the neigloJooTWiodL w^twJk^*, ^<^ ^VtaxoAteristic ^ 



T. A. Blake on the Northwest Goasl (/ Ainerica, 243 

Tock consists of feldspar and laminated hornblende or pyroxene 
and is probably eruptive. 

The most marked geological feature is the absence of rough 
snrfaoes and angular sunmiits. The rocks are everywhere 
Tonnded, scooped and grooved. As might be expected^ erratic 
boulders, the material of which is foreign to their present po- 
sition, are of. frequent occurrence, thus giving us another link 
in the chain of evidence which proves the special agency of 
glaciers in the peculiar configuration of the coast. 

In the outskirts of the city, between it and the hill called 
Beacon hill, at the head of tiie small inlet which forms the 
harbor of Victoria, an ancient sea beach has been exposed by 
digging a ditch or drain through the alluvial land, the bottom 
of which I should judge to be at least twenty feet above tide 
water. The shells which occur there are, according to Mr. 
Harford, the conchologist of the Alaska expedition, all of exist- 
ing species. The occurrence of this beach proves a compar- 
atively recent upheaval, subsequent to the extensive denudation 
and erosion caused by glacial action upon the underlying rocks. 

From the, slight elevations in the rear of the city, a grand 
view of Mt. Baker, seventy miles distant,, is to be had. This 
is the last of that line of volcanic peaks in our territory which 
commences with Mt. Shasta, and stretches northerly through 
Oregon and Washington Territories. 

Its height, according to Mr. Geo. Davidson, Asst. U. S. Coast 
Survey, and Chief of recent expedition to Alaska, has been 
accurately determined, by triangulation probably, and is ten 
thousand eight hundred rcet. 

The climate of Victoria is mild and equable. A set of me- 
teorological observations taken there during the years 1859, 
'60 and '61 shows the mean annual temperature to be about 
60° Fahr. The coldest weather in 1860, being in January and 
February, when the thermometer indicated a range of from 
47° to ^°, or 10° below freezing, and the warmest in June, the 
thermometer ranging during that month from 48° to 81.° 

I am unable to give the rain and snow fall in inches, but a 
meteorological record kept by Dr. Chas. Forbes, Surgeon Royal 
Navy, at Esquimalt near Victoria, shows that during the year 
1860, there were 186 fine days, 88 overcast and foggy, 96 rainy, 
and 4 days upon which snow felL The rainfall is distributed 
throughout the year, and greatest in the winter months. 

On the eastern shore of Vancouver, the Nanaime coal mines 
have been opened to a considerable extent and now promise to 
assume greater importance since the acquisition of the new 
territory, as the main supplies of coal for steamers going and 
comiiij^ will naturally he drawn from there. ?iq\£l ^^\\<^w& 
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sources I learn that the beds are much faulted, involving gieik 
expense in their exploration, and that they stauid at a high aft- 
ffle. The shipments from these mines have been constant 
mcreasingy and have probably reached a total amount of onr 
two bundled thousand tons. The coal is probably of the sttne 
geological age as that of the Mt. Diablo mines, and is voj 
Binular to it in chemical composition, as shown by the comptt- 
ative statement of analyses ffiven by our state geolo^t in bk 
report, (Ist vol. geology). The difl^nce, however, is in £iT<ff 
or the Mt. Diablo cocS, that containing a smaller percentage 
of ash, though more water; why the latter is not as well suite! 
for ocean steamers, in the absence of anthracite, as the Nanaime 
which is so extensively used, I do not understand. 

The shores of Vancouver, and the smaller islands with whidi 
the inland waters to the east are studded, are lined with recent 
deposits, sofb and friable, generally horizontally stratified and 
nirely over fifty feet above the water. 

The most important river of British Columbia is the Era- 
ser, which flows into the gulf of Qeorgia just north of the foriy- 
ninth parallel, or the noi^em boun^uy of Washington terri- 
tory. 

The outlying islands ajQford an admirlEible barrier against the 
encroachments of the sea upon its comparatively broad, aUuvial 
valley. 

Above this river is a series of long and narrow inlets, often 
stretching inland for from forty to sixty miles^ from one to two 
miles only in width, and walled with nigh and abrupt moun- 
tains, densely wooded with evergreen trees to an elevation, 
by estimate, of three thousand feet. 

Butte Inlet, at the head of the ^ulf of Georgia, of which 
accurate surveys have been made by Capt. Bichards, Boyal 
Navy, is bordered by mountains from four to eight tnousand 
feet in height, and there are places in these fiords within one- 
half mile and less of shore, where no soundings were obtained 
at three hundred fiithoms. 

1^ When to such bold features we add the remarkable luxuriance 
of vegetation which covers these shores, and the innumerable 
cascades and torrents which leap from the mountain sides, a 
&int idea may be formed of the majestic and wild beauty of 
the scenery. It is indeed like sailing through a succession of 
Yo Semite valleys. 

Sitka Island, in our new territory, is a mass of unexplored rug- 
ged mountains, many of which are capj^ed with perpetual snow. 
The town is situated at the head of Sitka bay, the entrance to 
which is marked by the symmetrical volcanic cone of Edge- 
combe, which is the second of a series of volcanic peaks border- 
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itig the coast and culminating in Mts. Fairweather and St. Elias, 
ihe heights of which are variously stated. The latter is in clear 
weather plainly visible at a distance of one hundred and fifty 
miles. 

The rock in the vicinity of Sitka is a grit, sometimes cbarse, 
often passing into argillite. The trend of this formation seemB 
to be paralld to that of the coast. It extends as far south as 
tiie Deep sea, a remarkable fresh-water lake twelve^miles south- 
west of Sitka, on the opposite side of which syenitic granite 
occurs. 

Limestone, highly crystalline, is found within a few miles of 
the town on the north. The vegetation and general appear- 
ance of the coast is very similar to that already descnbed, 
though the beautiful Sitka spruce which is remarkable for its 
grace and the mathematical regularity with which its branches 
grow from the central stem, replaces the Douglass spruce of 
kwer latitudes. Trees grow to large size, many from six to 
ten feet in diameter being seen. 

Of course but little is known of the geology of the country. 
It is only along the shores that the rocks cati be investigated; 
the roughness of its surface^ and thick growth of timber and 
masses of fallen and decaying trees, covered with deep moss, 
always saturated with water, almost preclude geologic^ obser- 
vation. I have yet to learn of a man, white or Indian, crossing 
fix)ni one side of Sitka island to the other, a distance of not 
over twenty miles in some places. 

The meteorological statistics kept for the Russian government 
show as a mean of twelve years' observations, the mean annual 
temperature at Sitka to be 42^ 9' (Fahr.), the extremes being 
very smaU. The same observations give a mean annual rainfaU 
of eighty-three and three-tenths inches, the maxin^um being 
one hundred and five inches. 

Along Chatham straits, east of Sitka island, the rocks are 
metamorphic, stratified mica schists, standing almost vertically, 
and showing a parallelism in their trend to the line of the 
coast and of upheaval. 

Glaciers are common along the inland waters north and back 
of Sitka island; these often sweep grandly from the mountain 
gorges and reach to the water's edge, generally ending in a low 
crescent-shaped flat formed by the wash from their terminal 
moraines. 

In Icy straits, north of Sitka island, the ice from them falls 
into the sea, and so great is the accumulation as to render nav- 
igation dangerous. In lat. 59^ along Chatham straits, every 
marked depression has its glacier of greater or less extent. 
These glaciers are to be seen at points as far south as the mouth 
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of the Stachin river^ and the lowest known limit on the coast 
is about 54°^ at the head of the narrow inlet on the coast d 
British Columbia, east of Fort Simpson. 

At the head of the peninsula of Alaska is the commence- 
ment of another great line of volcanic action which extends to 
the southwei^t, forming the peninsula and then, curving to tiie 
west, the long chain of Aleutian Islands — ^^ stepping stones," 
as they havelbeen aptly called, between the two continents--- 
stretching far toward the Kamschatkan peninsula. 

The rocks on the island of Kodiak, east of the Alaska pe- 
ninsula, metamorphic sandstones and shales, also show a gen- 
eral parallelism in their trend to that of this line of upheaval 
— ^trendin^ N.E. and S.W. instead of N. W. and S.E. as on the 
coast of the main land. 

During the time spent by the recent expedition at Captain's 
bay, island of Unalaska, t)r. Kellogg, two of the officers of U. 
S. B. Cutter Lincoln, and myself made the ascent of Makushi- 
uski Mt., a volcano on the northern end of the island.^ 

A detailed account of the ascent maj form the subject of a 
future article. From our observations the height of the vol- 
cano was determined to be, approximately, five thousand six 
hundred feet, that of the snow line, three thousand one hun- 
dred and sixty-ei^ht feet. 

No vegetation is to be seen above an elevation of two thou- 
sand five hundred feet, except that low form of vegetable life 
called " red snow " which occurred at an altitude of from four 
thousand to four thousand five hundred feet. An incipient 
glacier curves gracefully around through a gorge on the eastern 
flank of the mountain. 

The island is marked by the entire absence of trees, though 
the hills are covered with a thick growth of grass. Its northeast- 
em end is made up almost whoUy of volcanic rocks. 

Perhaps the most remarkable view of volcanic cones and 
peaks, snow covered, and rising fi-om the sea, to be found in the ' 
known world, is that of Unimak Island, with its two volcanic 
peaks gf Shishaldin and Pogromnaja, both conical peaks of 
unbroken symmetry rising to heights of between nine and ten 
thousand feet above the sea. Between them is Destruction 
peak, comparatively low and irregular in its outline, showing 
it to be a volcano in it? early stages of development. In 1863 
its eruption was the cause of the loss of many lives, whence its 
name. 

The mountains are entirely snow covered and between them 

are vast intermediate snow-fields; it is only along the shore p 

that the rocks are bore, and that ap^^arently in very limited U 

Areas. The angle of Bide bVoi^^ oi %A!Ci!^%!^$i^\& ^Socss^Xi^ . (^ 
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Exaggerated ideas have been formed of the hnoum mineral 
wealth of Alaska. 

Gold h^ never, as far as I can learn, been mined with profit 
within the limits of our neW possessions, though it has been 
obtained in paying quantities on the Stachin river, one hundred 
and fifty miL^s from its mouth, in British Columbia. 

The coal hitherto discovered is of uniform poor quality, be- 
ing nothing more than lignite (excepting that found on the 
Arctic coast), and is of the most recent geological age. The 
coal on Ounga island is exposed in a bluff rising two hundred 
feet high from the sea. Our own discoveries may lead to some- 
thing better. 

Magnetic iron ore is reported, but is not known certainly to 
exist in any large deposits. Lead ore, galena, is also reported 
to have been found at various places. 

Native copper is found on the Copper river, but the hostile 
character of the Indians in that locality has prevented its ex- 
ploration. 

According to Grewingk, fossils of the Carboniferous age occur 
at Cape Beaufort on the Arctic coast, of the Jurassic period on 
the east coast of the peninsula of Alaska, bay of Katmai. 

Tertiary fossils occur on the island of Kodiak (Sacharof bay 
and bay of Igatskoi), at Pavlovsky bay^peninsula of Alaska, 
on the island of Unalaska on the N.N. W., foot of Mt. Maku- 
shiuski 

Mastodon bones and teeth are found at Escholtz bay, Kotze- 
bue sound, and on the Pribulow islands. 

Of the interior topography of the country little is known ; 
recent explorations made by Mr. Dall, who has explored the 
Youkon river extensively, will undoubtedly give us more au- 
thentic and reliable information in regard to that than any 
heretofore available. 

San Francisco, January, 1868. 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On the specific magnetism of iron; by Pliny Eable Chase.* 
— ^In vnY communication on the numerical relations of gravity and 
magnetism (Trans. A. P. S., voL xiii, p. 126), after adducing various 
evidences of a correlation that had been long suspected, I endeav- 
ored to obtain approximate valuations for the constant factor, K, 
which was introduced in the comparison of the tidal forces with the 
force of equilibrium. These approximations led me to ** suggest the 

* From the Prooeedinga of the American Phik»op\uc82L^odii^^^^^.\V^^^^^ 
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propriety of oonsidermg the element of density (or of its correU* 
tive, the square of the time of molecular diffu6ion)| in connectum 
with both A and M." 

In the year after this suggestion was made, Dr. Menzzer aa- 
nouAcedy as an experimental result (Poggendoif's Annalen, Not. 
1^5 ; P. Ma^., XXX, 456]^, that *Hhe magnetizing powers of two 
coils which give the maximum of intensity are as the square roots 
of their weights." 

It therefore appears, 

1. From Graham's and other well-known laws: ' 

Elasticity ce specific heat oc (wave velocity).^ 
Density ct ^time of molecular diffusion).^ 
Weight oc (time of sonorous vibration).^ 

2. From observations on terrestrial magnetism : 

Tidal differences oc (magnetic differences).^ 
Magnetic variation oc (tune).^ 
8. From Menzzer's experiments : 

Weight oc (magnetizing power).* 

This indirect confirmation, of a conjecture which was at first 
based on a plausible analogy, encourages me to hope that the fol> 
lowing Comparisons between molecular and cosmical kinetic values 
may help to explain the specific magnetism of iron. ' 

According to Tredgold, iron may be elongated about jiW^^ 
out permanent alteration of structure. ]N ow the ratio, at the 
eartlrs surface, of solar terrestrial attraction, is about tv^> ^ 
four times the ratio of the specific gravity of air to .that of iron 
varies, approximately, between y^W &^^ yyVrr* Although this 
range of variation is somewhat more than ^ of the least value, or 
about TuVir of the total force, it is but little greater than Helmholtz 
found in the vibration-ratios for the first overtone of a series of 
tuning forks (5*8 to 6*6 times the fundamental), while it is much 
less than the daily fluctuation in the terrestrial magnetic force, 
which appears to be intimately connected with the joint action of 
atmospheric elasticity and solar differential-tidal attraction. 

The coefficient of atmospheric specific gravity, 4, suggests the 
ratio of the length of a sonant aenal column to that of an equiva- 
lent sonorous wave, as well as the time of a complete oscillation of 
each magnetic pulse. During each vibration, from a maximum of 
condensation across the position of equilibrium to minimum, or 
vice versaj the effect produced by any constant force would be four 
times as great as durmg the half oscillation, from either extreme 
to the point of equilibrium. The ratios of wave-velocity to elas- 
ticity and density, and of revolution to distance from the center 
of motion, point to various experiments upon the relations of mag- 
netic capacity to tenacity, in iron, and of magnetizing power to 
specific gravity or to specific heat,* in coils of different metals. 

* The speoiflo heats of iron, cobalt, and nickel are nearly the same, being eadi 
about 27 tUnes that of hydrogen. Recently discoyered cosmical affinities of hy- 
drogen and iron, and the ratio between solar and terrestrial superfidal gravitation, 
BujTf perhaps, sometime lead to \^e tqco^^qh o^ «i %\(scdfisaxicAUL lalationB which 
would ni)i7 he ffineT9Sllj t^^SU^^zaSm^^ 
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; 

If such ex]3eriment8 should show any intimate connection W 
tween elasticity and specific magnetism (a result which it does 
not seem unreasonable to anticipate), some of the mystery in 
which an interesting jAysical £Etct is now shrouded will l>e happily 
dispelled. 

2< On a new synthesis of oxalic acid aitd its homologues, — 
Bbbthblot has succeeded in converting acetylene, C^H^, into 
oxalic acid by the direct addition of oxygen, 

C4Ha+Oe=C4HaO,. 

As the same chemist had already shown that acetylene may be 
directly formed firom its elements^ the synthesis of oxalic acid re- 
quires but two successive operations. The oxydizing a^ent em- 
nloyed is hypermanganate of potash, the solution of which is to 
06 added to the gas at the ordinary temperature and the liquid 
gradually shaken as long as the color disappears. The oxyd of man- 
ganese separated is then filtered of^ when the filtrate will be found 
to contain a large quantity of oxalate of potash. As carbonic and for^ 
mic acids are produced at the same time, the author regards these 
as resulting from the decomposition of the nascent oxahc acid. 

In forming oxalic acid, one volume of acetylene takes up two vol- 
umes of oxygen, and Berthelot remarks that this is the first instance 
in which a hvdrocarbon unites directly with oxygen without the 
elimination of any element. 

' Ethylene is oxydiised by hypermanganate of potash almost as 
readily as acetylene, carbonic and formic acid are produced, to- 
gether with a considerable quantity of oxalic acid. In this case 
we have the equation 

AUylene, C^H^, by oxydation with hypermanganate of potash 
in the cold yields malonic acid, C5H44-0g=:CgH40^. Acetic and 
carbonic acids are formed at the same time as products of the 
oxydation of malonic acid. 

I^ropylene, C^H^, also yields malonic acid, but in larger quantity 

than Xylene, c,H,+0 . „=C.H,0,+H,0„ 

oxalic, acetic, formic and carbonic acids are formed at the same 
time by a secondary oxydation. Amylene, CjoH,o» appears to 
yield a mixture of pyrotartaric, succinic and malonic acids. Sty- 
rolene yields benzoic and carbonic acids. Oil of turpentine yielas 
a resinous acid and a neutral volatile substance having the odor of 
camphor. — Comptes SenduSj Ixiv, p. 36. w. g. 

8. On Methytic Aldehyd, — Dr. A. W. Hofmann has found that 
a substance possessing the composition and properties of methylic 
aldehyd is formed when a current of air charged with the vapor of 
methylic alcohol is cUrected upon an incandescent platinum spiraL 
The bottom of a strong three-necked bottle of two liters* capacity 
is covered to the heisht of about five centimeters with moderately 
warm methyjio alcSioL The first neck is proNvde^ ^^«n^^\2Q9cy^ 
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descending to the very surface of the liquid ; into the second it 
fixed a loosely-fitting cork which carries the platinum spiral, tte 
third neck communicates ;with a condenser the lower end of whic^ 
is fastened into a two-necked receiver. This is connected with t 
series of wash bottles and the last of these with a water-jet asnn- 
tor by which a current of air can be drawn through the Mmok 
system. The spiral is then heated to redness and plunged into ^ 
bottle. After a few minutes, irritating vapors are formed and 
drops of liquid soon condense in the receiver. If the current of 
air be properly adjusted, the platinum spiral remains incandescent 
for hours, and even for days, and there is no difficulty in collecting 
from 50 to 100 grams of a liquid rather rich in metnylic aldehya 
In lecture-table experiments, a table blowpipe may be used in place 
of an aspirator to Keep the whole spiral incandescent. A hannless 
explosion sometimes takes place which merely blows out the corit 
carrving the spiral of wire. 

Tne liquid in the receiver has all the properties of a solution of 
methylic aldehyd. When rendered slightly alkaline by ammonia, 
it yields with nitrate of silver, a silver mirror of " irreproachable 
perfection.'* When heated with a few drops of a fixed alkali and 
Doiled, the liquid becomes turbid and deposits drops of a brownish 
oil, possessing the odor of ethyl-aldehyde-resin. From want of time, 
the author has not yet isolated and analyzed methylic aldehyd, 
but has established its presence by preparing and analyzing the 
methylic sulph-aldehyd, ^H^Sg whi(m is a beautifiil white crys- 
talline substance fusing at 218° C, and subliming without . decom- 
position. The author promises a more complete examination of 
the new aldehyd, which can hardly fail to prove a most interesting 
substance. — Proc, Royal SoCy xvi, 156. w. o. 

4. On Fraxinhofer' 8 lines and on the violet portion of the aoUxr 
spectrum, —AsGWTBXi^ and Thalen have communicated to the Royal 
Swedish Academy of Sciences a memoir on the part of th6 solar 
spectrum between G and H, which is accompanied by a map, and 
serves to complete the work left unfinished by Kirchoff The au- 
thors find that with a single prism of 60° filled with bisulphid of 
carbon, and with a magnifying power of 40, all the lines upon Kir- 
choff^s chart, the faintest not excepted, may be distinctly seen. 
The charts attached to their memoir were obtamed with such a prism. 
To obtain a greater intensity of light in the violet portion of the 
spectruni, the authors employed as a condenser an objective by 
DoUond of about 90 millimeters aperture and 3 meters in focal 
length. The ima^e of the sun as thus concentrated was allowed 
to fell upon the slit of the condenser. In the neighborhood of the 
lines H and H j, a colored glass was employed to exclude all foreign 
rays. The measurements were made partly by a glass micrometer 
introduced into the eye-piece and partly by a filar micrometer used 
whenever it was possible to illuminate the wires. The lines beyond 
H were too faint to be distinguished by the eye. The drawings 
were made by Thal6n by hand, but the scale employed is a little 
larger than that of KirciiofE. ^y em^Vo^w^ ^ \ax^ mductorium 
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the anthors obtained a much greater number of iron-lines than had 
been observed by Kirchoff, principally in the blue portion of the 
spectrum. When, in place of the inductorium, a galvanic battery 
of fifty jars was used with metallic points for poles, a much greater, 
number of lines was seen. For the iron lines the authors employed 
pieces of metal 10 millimeters in diameter ; for the manganese spec- 
trum, the poles were of pyrolusite. The coincidences between the 
metallic and solar lines were obtained by the well-known method 
of examining both spectra at once, each occupying half the field of 
view. In the space between A and G, Kirchoff and Hofinann foimd 
73 iron lines corresponding to as many solar lines ; this number 
the authors have increased to 220. In the interval between G and 
H the authors observed 170 lines, making the whole number of 
iron lines about 460, to which 100 or 200 others would have been 
added had not the feebleness of the sun's light compelled the au- 
thors to suspend their researches. Angstrom and Thal6n consider 
it certain fix>m their investigations that manganese and hydrogen 
exist in the sun's atmosphere. To the three hydrogen lines already 
known to exist, they have added a fourth which corresponds to the 
most remarkable line between G and H. The authors do not find 
any evidence of the existence of new elements in the sun's atmos- 
phere. They consider it probable that with a larger battery, a 
much greater number of iron-lines would be observed, and insist 
upon the importance of determining what lines are due to the 
earth's atmosphere alone. — X,€9 Mbndes^xr, p. 238. w. o. 

[^Nbte. — ^With reference to the use of a single prism of bisulphid 
of carbon, it may be remarked that the authors do not give the 
dimensions either of the prism or of the telescopes employed, and 
that the power of a spectroscope greatly depends upon its size, or, 
in other words, upon the quantity of light. Compare u^n this 
point, the remarks of Sigmund Merz O^ogg. Ann., cxvii, 654). 
With a flint glass prism of *60° and sufficiently lar^e to admit a 
bundle of rays 43 hues in thickness, and with a collimator of 34 
lines aperture, Merz succeeded in resolving the line D into five. — 

w. G.] 

5. Carhonylic Sulphid, — This body, intermediate between -GO^ 
and €5^2, has been long foreseen. Than has recently succeeded in 
forming it and in determining its properties. He first attempted 
its direct synthesis by passing carbonous oxyd €JO, and sulphur 
vapor through a red-hot porcelain tube. A considerable quantity 
was thus produced, but it could not readily be separated from the 
excess of carbonous oxyd. Moreover it was decomposed again by 
the heat into its constituents. Recalling then the fact that cyanic 
acid, by taking up the elements of water, was decomposed into 
carbonic dioxyd and ammonia according to the equation 

(€0)"HN+H2e=H3N-t.€e2 

(in which cyanic acid is viewed as the imid of carbonic acid). Than 
saw that analogy required a similar decomposition for sulpho-cyanio 
acid thus : — 
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Experiment confirmed this theoretic view. By \he action of 
strong sulphuric acid, the sulphocyanates take up H^O and ^ield 
the gas with effervescence. The method of its preparation is ss 
follows : 

Into a cooled mixture of five volumes concentrated sulphuric 
acid and four volumes of water, is placed as muchpotassic sulpho- 
ojanate as will allow the mass to remain fluid. The evolution of 

«as commences spontaneously ; should it become too violent the 
ask may be cooled by placing it in water ; and if toward the close 
of the action, it is too slow, a gas-flame may be put under it for a mo- 
ment. Thus regulated, a constant stream of gas is obtained, which 
contains the vapor of water and of carbonic disulphid, as well as 
a trace of cyanhydric acid, and probably of formic acid. It is 
allowed to pass through three U tubes, the first of which contains 
cotton covered with moist mercuric oxyd to absorb the acids, the 
second, pieces of unvulcanized caoutchouc to remove the €^2,* 
and the third calcic chlorid to dry the gas. It is then collected 
over mercury, upon which when dry it has no action, even after 
many days. The moist gas however, covers the mercury in a few 
hours with a thin coating of mercuric sulphid. ^ 

As thus prepared, carbonylic sulphid is a colorless gas, with an 
odor not dissimilar to that of €/02, but at the same time aromatic, 
recalling perhaps that of H2B, though not at all disagreeable. It 
is soluble in its own volume of water, to which it communicates 
its odor. The taste of this solution is distibctly sweet, followed 
immediately by !a peculiar prickly sulphur taste resembling that of 
HjS and of SO, together. After a few hours, however, the solution 
exhales a strong odor of H^S. It is twice as heavy as air and may 
be poured from one vessel to another. It reddens litmus feebly, 
much more so than €/Oj. When ignited it bums with a beautiful 
blue slightly luminous flame, yielding €/02 and BOg. It takes fire 
very readily, even by a spark on a match. If the jar be held with 
the mouth downward, the gas bums completely ; but if it be re- 
versed, and a taper be introduced, the gas takes fire, while the 
taper is extinguished, and again relighted at the mohth of the jar. 
Under these conditions the combustion is incomplete and sulphur 
is deposited. A cold and dry beaker-glass held over a jet of the 
burning gas, shows no trace of moisture. With 1^ vols, of oxygen, 
it fonhs an explosive mixture. Potassic hydrate absorbs the gas 
completely, though more slowly than CJOj* Dilute acids evolve 
H-S and €0, from this solution, so that the absorption appears to 
take place thus : €eS+(HKO)4=K2€e3+K2S+(H2e)2. The 
potash solution gives a copious black precipitate with ammonio- 
argentic nitrate ; no trace of cyanogen was found in the filtrate. 
Neither chlorine nor fuming nitric acid have any action upon the 

fas at ordinary temperatures. Passed over heated mercury in a 
ulb-tube, no change is observed, though if long boiled in the gas 
a trace of mercuric sulphid is fonned. When sodium is treated in 

* The success of this devioe is so |^r«aX \.\v«i\> Tbaa^ T^iQimx&»iLdi its use in ill 
aimilar oases. The €Kh is oomp\et«\yi«moN«^ 
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the same way, a white crust is produced at the common tempera- 
ture, which by heating easily melts and becomes darker. At a 
low red heat the sodium ignites^ burning with a brilliant light 
and leaving a black easily fusible mass, containing no trace of 
sodic cyanid, thus proving the absence of. nitrogen in the gas. 

When passed through mercuric-ethyl, at near its boiling point, 
a violent action takes place, pure metallic mercury without a trace 
of sulphid is separated, and a yellow liquid is produced, having a 
strong garlic odor. The author supposes it to be ethylic sulpho- 
propionate. . 

If heated to low redness the gas is decomposed. This fact may 
be used to determine its composition as follows : — 

Near the closed end of a U tube, a fine platinum wire is fused, 
stretching across the tube. This arm bemg ^filled with the gas 
over mercury, and its volume ascertained, the wire is maintained 
at a bright red heat by means of the battery. About the wire the 
gas is decomposed ; thick heavy clouds or yellow sulphur-yapor 
fall down the tube till the decomposition is complete. After cool- 
ing, the residual gas possesses the original volume. It is odorless, 
does not render baryta- water turbid and bums with a pale blue 
flame ; the product of the combui^ion renders baryta-water at once 
milky. It is hence carbonous oxyd. 

Since, therefore, 1 vol. (22*33 c. c.) carbonylic sulphid weighs 60 
and 1 voL (22*33 c. c.) carbonous oxyd weighs 28 

The weight of the sulphur in the gas is 32 

The gas contains therefore one atom of €, one of 0, and one of S, 
and its formula is 60S. 

Two determinations of its density were made by Bunsen's method. 
The first however was on a portion of the gas before the use of 
the tube containing caoutchouc; it retains therefore a trace of 
€§2 vapor. The observed density is 2*1152 and 2*1046 in the two 
experiments; the calculated is 2*0833. 60 is therefore its molecu- 
lar weight. These results were confirmed by direct analyses of 
the gas, made according to Bunsen's methods. 

In the opinion of the author, this gas is quite widely distributed 
in nature. Because it is so easily decomposed by water into t/O, 
and HjS, however, it has generally been confounded with these 
substances. JFrom some experiments of his own, Than thinks he 
he can assert almost positively that this compound is contained in 
the new and reraarkaole thermal spring of Uark4ny ; and also in 
the cold sulphur-spring of Par&d, both in Hungary. He sustains 
this view by the fact that the water freshly drawn has precisely 
the odor of the gas, which recalls, but cannot at all be mistaken 
for that of H^B ; though on standing a few hours, the sulphydric 
acid odor appears. For these reasons it is probable that it oc- 
curs in many other sulphur springs, and it can scarcely be doubted 
that it could be found among the sulphur-gases of volcanic action, 
and perhaps in those arising from organic decomposition. 
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It is recognized by the following reactions : Ist, Potassic hydrate 
deprives the gas or its watery solution, at once, of its peculiar 
odor. The alkaline solution effervesces with dilute sulphuric acid, 
evolving H^S (distinction from €*SJ. 2nd, in acid solutions of 
silver or cadmium it produces no precipitate ; but upon the addition 
of ammonia, the respective sulphids appear (distinction from H^S). 
5rd, Sodic nitro-ferri-cyanid has no action in neutral or acid solu- 
tions ; but an intense blue-violet color is developed by potash or am- 
monia. 4th, lodid of starch is decolorized in a short time by this 
gas. — Ann. Ch, Fharm.^ Suppl.^ Band V,a36, Oct. 1867. <*• y« »• 

6. Manufacture of sodic carbonate. — Kbsslbb's patent process 
consists in heating salt, mixed with chromic oxyd (manganic di- 
oxyd, plumbic or ferrous chromate may also be used) to redness 
in a current of steam, producing HCl and Na^^rOj. The ma&s 
is drawn from the fire, mixed with charcoal and again heated ; by 
which Na^CJOg and ^r^Og are produced. The sodic carbonate is 
extracted with water, and crystallized. The chromic oxyd is ready 
for a new operation. — BiUl. Ch. Soc.y II, viii, 290, Oct. 1867. 

a. F. B. 

7. Alloiropic states of Metallic Arsenic. — ^When arsenicumis 
sublimed in a stream of hydrogen gas, there is obtained, beside 
the sublimate of hexagonal crystals, having a metallic luster, a 
black vitreous amorphous mass, and also a fine gray powder. Bbt- 
TBNDORF has investigated the conditions under which these are pro- 
duced, and finds that they are dependent upon the temperature. 
When pure arsenicum is sublimed m a quick stream of hydrogen 
gas, the hexagonal variety is deposited nearest to the heated part 
of the tube, next amorphous black metal is thrown down, while 
the anterior portion of the tube is filled with a bright yellow smoke, 
which is deposited of a darker yellow color, and becomes finally 
gray. Under the microscope, this gray powder is amorphous, and 
consists of minute adherent spheres. Its density at 14^0., is 4*71, 
and it is easily oxydized by dilute nitric acid. Heated to 858° or 
860°, it passes so rapidly into the crystallized variety (sp. gr. 6*72) 
that a portion of it is sublimed by the heat evolved. The author 
has not yet been able to preserve the yellow modification, as it 
passes rapidly into the gray. 

The amorphous glassy black arsenicum is obtained when the 
vapor is cooled to 210° or 220° C. It is readily procured in crusts 
6 or 6 millimeters thick, by subliming the metal in a stream of 
hydrogen, through a tube, one portion of which is bent in a U 
form, and maintained at 220° by an oil bath. Its sp. gr. is 4'7l, 
and it passes at 860° into the crystalline variety witn an evolution 
of heat. It is not easily tarnished, nor attacked by chemical agents, 
dilute nitric acid being without action upon it. It constitutes the 
arsenical mirror of the Marsh test. 

The density of the hexagonal variety was found to be in three 
specimens prepared by different methods 6*728, 6*726, 6*727 at 14° 
€• — Ann. Ch. Pharm.^ cxliv, 110, Oct., 1867. g. f. r 

8. Metallic Cerium. — •W'6HLTaBi\i«j&T^<ife\v\,\:^'^t«^flxed this metal 
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by igniting the double chlorid of cerium and potassium with so- 
dium. Metallic globules weighing 50 to 60 milligrams were thus 
obtained which consisted essentiaUy of cerium. The color of ce- 
rium is between that of iron and lead ; when cut and polished it 
has a strong luster. It is malleable and sectile. Its sp. ^r. is 5*5 
at 12° C: but this is only an approximation. In the air it is slowly 
tarnished at ordinary temperatures, acquiring a bluish tinge. At 
100** C. it decomposes water feebly, evolving hydrogen. R is eas- 
ily attacked by acids ; being converted by nitnc acid into bright 
brown eerie oxyd. When heated in the idr to weak ignition, it 
bums brilliantly to oxyd; but if suddenly heated more strongly, 
it bums with explosive violence, throwing about a brilliant shower 
of fire. In the pulverulent state it takes fire even at 100° C. 

When the slag, from which the metallic globules ha4 been sepa- 
rated, was treated with water, a glistening purple powder was left, 
which was purified by digestion with dilute chforhydric acid. The 
dark-purple residue consisted of minute lustrous crystalline plates 
which upon analysis gave cerium 72*20, chlorine 18*38, oxygen 
8-41=98-99 ; givmg the formula CeCl-t-2CeO. [Or £^^{^2^2)^ 
the dichlorhydrin of di-meta-tri-oeric base]. — Ann, Ch. Phami.^ 
cxliv, 261, ifov. 1867. o. f. b. 

0. DdiccUe test for alkalies. — ^According to Bobttgbb, the color- 
ing matter of the ornamental plant so common in our gardens, 
caUed Coleus Verschaffeltiy is readily turned green by alkalies. By 
digesting the fresh leaves in cold abitolute alcohol to which a 
few drops of sulphuric acid have been added, for 24 hours, a so- 
lution is obtained from which paper of a fine red color may be pre- 
pared. The color is not afiected by carbonic acid, and hence it 
readily detects the presence of earthy .carbonates in natural waters. 
Its sensibility is very great; a piece of the paper held in the fiame 
of illuminatmg gas, is at once turned green by the ammonia pres- 
ent. — J. Ft. Ch.^ ci, 290, 1867. g. f. r 

10. Method for the direct determination of oxygen in organic 
analysis. — ^Von Baumhaueb uses a combustion tube, 70 to 80 centi- 
meters in length, in which he places: 1st, a column of copper-turnings 
20 c. m. long ; 2d, 10 am. of broken porcelain ; 3d, 25 c. m. of cupnc 
oxyd, in pieces of the size of wheat, strongly calcined ^separating 
this from the layers before and behind it, oy asbestus) ; 4th, the 
substance to be analyzed, placed in a small boat ;^and 5th, at a dis- 
tance of 6 or 7 Ci m. from this, another boat containing a weighed 
quantity of argentic iodate. This extremity of the tube commu- 
nicates with two gas holders, from which either pure hydrogen or 
pure nitrogen can be supplied at pleasure. The operation is com- 
menced by passing a slow stream of hydrogen through the tube, and 
applying neat to the copper turnings, to reduce any oxyd present. 
Tlie hydrogen is then completely removed by a current of 
nitrogen, and the ordinary apparatus for the absorption of the 
€!02 and the H^O is attacned. The combustion is proceeded with 
in the usual way, and when it is finished, the argentic iodate is 
gradually heated. The oxygen thus evolved, bums any remain- 
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ing carbon and reozydizes the copper, reduced from the oxyd; 
any excess is retained by the copper-turnings. When the simr 
salt is entirely decomposed, the current of nitrogen is re-es- 
tablished. When cold, the absorption apparatus is weighed as 
usuaL A fresh calcic chlorid tube is now attached, a current of 
hydrogen is sent through the apparatus, and the copper-turnings 
are heated. The oxyd formed Dy the excess of oxygen from the 
iodate, is now reduced; and the water which results is collected 
in the calcic chlorid tube. From this Vater, the amount of oxygen 
yielded by the iodate,'in excess oiTthat needed to bum the orgMuo 
matter, is readily calculated. • If this excess be subtracted from 
the whole of the oxygen evolved fr^m the iodate {a known quan- 
tity of which was taken), the remainder is the quantity of oxygen 
required to bum the bodv, in addition to the oxvgen which the I 
body' itself contained, n therefore from the whole oxygen found 
in the.products of the combustion, viz., the €0, and the H^O, 
this (quantity be subtracted, there will remain the amount of ozT' 
gen in the substance analyised. For example: '452 grm. oxahc 
acid and 1*2!56 grms. AglOg were/ taken, *44d grm. €0, ^^^ '^^ 
grm. H^O were obtained. The second portion of water weighed 
'1495 grm., corresponding to *ldd grm. oxygen As 1*256 gnns. 
argentic iodate evolved *2125 grm. oxygen, *2125 * *ldd=:^79S 
grm., the quantity of oxygen used to complete the combustion. In 
Uie '443 grm. ^Og and the *090 grm. H^O there are *4022 grm. 
oxygen, the whole amount needed to bum the body. Of this the 
argentic iodate frimished *0795 grm.; hence the substance itself 
yielded ;4022 — •0795='3227 grm. oxygen. The '452 gram of oxalic 
acid contains therefore carbon '1208, hydrogen '010, oxygen '3227; 
which gives as the percentage composition carbon 26*73, hydrogen 
2*21, oxygen 71*39=100*33. The calculated values are carbon 
26-66, hydrogen 2*23, oxygen 7l*ll=:100. 

An equally ingenious process for the simultaneous detemunation 
of the nitrogen is also given. — Archives Neerlandaises^ i, 179, 
1866. 6. F. B. 

11. On Glycerin and its derivatives. — ^Buff has published a short 
but interesting paper upon the rational constitution of these bodies. 
Starting with the fact that glycerin must contain one alcohol-resi- 
due ^H^-OH, because of the production of glyceric acid, contain- 
ing the corresponding acid-residue, €JO-OH from it, by oxydation; 
and again, that the production of isopropylic iodid by Erlenmeyer, 
by the action of phosphoric -iodid upon glycerm, demonstrates that 
at least one hydryl-ntom is united to the middle carbon atom ; and 
therefore that two formulas for glycerin are possible, 
(€Hj,-eH (€H3 (€H.-eH ( €H, 

i €H-eH or \ erOH), ; as well as i €H-eH or \ €(OH)- 
( €Hjj-OH ( €JH«-OH / €e-OH ( eO-OH 

for glyceric acid. Buff goes on to decide between them. If gly- 
ceric acid had the latter formula, then it is evident that by repao- 
ing the two atoms of hydryl (which are united to the middle 
carbon atom), one by H, and tlk!^ otVv<^T b^ Cl^ a chlorpropionic 
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add of the coBStitatiKm < €/HCl would be fcwmed. This acid 

i €0-eH 

Qorrespondfl to the ordinary laetio acid < €/H-OH. Wiohelhams 

( €e-eH 

baa, howerer, shown that glyceric acid treated with phospho- 
ric cfalorid does not produce this (Morpropionic acid, but one 
isomeric with it. Of course ^assuming the equality of the four 
ourbon unita of attraction), this can (H^y be the chlorpropionic 

acid oorresponding to sarco-lactic acid, < £/Hg whose constitu* 

I €JO— OH 



ion is^ 



€H2C1 



tion is <{ €)fi2 . Hence the fonnula of glyceric a^d must be 

OO-OH 
( €}H^-OH ( €Hj-OH 

i €H-OH and that of glycerin \ OH-OH . The action of phoa- 
(eO-OH (eHj-OH 

phoric chlorid, then, substitutes chlorine for a hydryl-atom, belong- 
ing, not to an acid, but to an alcohol residue ; producing a body 
different fi?om the bromine-compound obt^ed by the direct action 
of bromine upon propionic add. In this body, as Buff has shown, 
the bromine is attached to the middle carbcm atom, giving the 

formula < €)HBr , which may be compared with that of the chlor- 

/OO-OH 
propionic acid of Wichelhaus, given above. 

To which of these forms do the chlorhydrins belong ? Is the 
chlorine in monochlorhydrin attached to the middle or to one of the 
end carbon-atoms ? This question Buff has answered by reducing 
monochlorhydrin by means of sodium-amalgam. A colorless, odor- 
less liquid was obtained, boiling between 185° and 1&0°, corres- 
ponding precisely to propylenic glycol Since this body by simple 
ozydation yields the or<unary Tactic acid, the latter will fix its 
molecular constitution. In order to decide this point, the conver- 
sion into lactic acid was effected by means of platinum-black ; and 
the lactic acid thus formed was converted into the zinc salt, audits 
character established. It is hence certain that in the action of 
chlorhy dric acid upon glycerin, the chlorine replaces a hydryl-atom 
belonging to an external carbon-atom, thus : 

Glycerih. Monochlorhydrin. Propylenic glyooL Lactic acid. 

6H«-OH (eHoCl (-€H3 ( €H3 

6H-OH ^€H-OH ^ €H-OH ^ €H-OH 

6Ha-OH ( €H2-OH ( €H,-OH ( €0-0H 

In dichlorhydrin, a similar reduction would produce, according 
as the second atom of chlorine is united to the middle or to the 
outer carbon atom, propylic or isopropylic alcohol, thus : — 

Am. Joub. Sol—Seooud 8bbib», yoL. XLV, No. IM.— Maboh^ 1S68. 

17 
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(€H,C1 (€H, (€HaCl ( €H, 

J€HC1 = ieK, J€H-eH = J€H-eH 

/€H,-eH (€Hj,-eH (€H,01 / €H, 

Piopflie aleohoL laopiopyUe *i«Miimf , 

This reduction, effected by Bodiom-amalgam, yielded a clear mobile 
fluid, boiling from 82^ to 85°, corresponding in composition and 
properties to isopro{)ylio alcohol To confirm this view, it wis 
oxydized by sulphuric acid and potassic dichromate, and yielded 
acetone. These bodies may be thus represented : — 

Glycerin. Monoohlortiydrin. Dichloriiydrin. Isopropylio alcohol. AoekoM. 
(€H2-eH (€HaCl (€Hj,CL ( €H. ( €H. 

^€JH-eH ^€H-eH J€H-eH ^€H-eH J€0 
(€H2-eH (^H^-OH i€)HJCl ( €H, ( €H, 

— Ann. Ch. Pharm,^ Suppl BanaV^ 247, 1867. o. p. b. 

12. TJhe organic biasSy Neurine, (a.) Its discovery, — ^In October, 
1864, LiBBBEiCH (Ann. Ch. Pharm., cxxxiy, 29) obtamed from an al- 
coholic extract of the brainy crystaUized substance having^ the com- 
position €/, ,eH24 i^A^aa^^j ^ which he gave the name jProtagoa 
On boiling this body witn baric hydrate for 24 hours, it was deooio- 
posed, and yielded glycero-phosphoric acid, two or more of the fattj 
acids, and a new basic substance which he called neurine (I'cv^). 
He prepared this base by. precipitating the solution, after moderate 
concentration, with plumbic acetate, fflterine from the plumbic gly- 
oero-phosphate, remoying the excess of lead by H2S, evaporating to 
dryness with the addition of oxalic acid to expel the acetic acid, re- 
moving the oxalic acid by digestion with baric carbonate, and filt^ 
ing. The filtrate which reacted strongly alkaline, was exactly nea- 
tralized with chlorhydric acid, evaporated to a syrupy consistence 
and treated with PtCl^ ; upon the addition of absolute alcohol, a 
bright to orange-yAlow precipitate was thrown down, which was 
filtered off, and washed with absolute alcohol. This precipitate is 
neurine platino-chlorid. In this form it consists of microscopic need- 
les; but when crystallized frx>m water, it appears in six-sided tables, 
heaped upon each other like ureic nitrate. Liebreich's analysis of 
this body yielded the formula, (€^H , 4^01)2^01^. By H,S tlie 
platinum is removed and the neurine chlorhydrate obtained, which 
crystallizes in silky needles, remarkably hygroscopic. 

(b.) Its rationed constitution, — More than two years after this, 
Baeyeb ^Ann. Ch. Pharm., cxl, 206, Dec. 1866) published some 
investigations upon neurine. He prepared this base by Liebreich's 
method, obtaining the chlorhydrate m hygroscopic needles. The 
platinum-salt separated in large yellow prismatic crystals, upon 
evaporating its aqueous solution in a vacuum. Alcohol threw 
down from this solution the same salt in yellow granular crystals; 
and upon long standing, still a third portion separated. These 
three products, however, gave different results upon analysis ; (1) 
gave (e,H,^NeCl),PtCr^, (2) (€,H„NCl),PtCl„ (3) (€.H„ 
NCl)2PtCl4. This result led Baeyer to the opinion that neurine 
was a compound of two or more bases. In order to unravel its 
constitution, he heated a xaodet^il^lY eonceutrated solution of the ^ 
chlorhydrate witb strong lodVv^diic ^ca.^ ^TA^^xpafcT^^^Q'^^^s^ss. 
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►me hours to 120° to r60° C. in a sealed tube. On cooling, a 
ierable number of large colorless prismatic crystals separated, 
1 had the composition CJ-H^gNIj. The iodine in this com- 
i existed in two states of combination, smce upon the addition 
gentic nitrate, only a shigle atom separated as argentic iodid. 
a digested with argentic chlorid, one-half the iodine was re- 
d by chlorine, giving €^11^3^101 Heated with freshly pre- 
l argentic oxyd, both lodme-atoms were removed, and the 
OioHagNgOClg resulted. These reactions suggested the 
irity of this substance to a qompound obtained by A. W. Hof- 
i by treating trimethylamine with ethylenic bromid, having 
omposition ^JB-i -NSr^. By acting upon this artificially pre- 
I body with an excess of iodhydric acid, Baeyer obtained a 
ance, ^gHjgNIa, identical in properties with the compound 
ned from neurine. From this coincidence and that of other 
rounds, Baeyer concluded that neurine was a tri-methylized 
;ance; and since the iodine-compound BgHjoNIj is only 
^2)3(^2^4^)^^ the base itself must be either tnmethyl-vinyl- 
onic hydrate, ^(C/Hak (€2113)110, or trimethyl-oxethyl-am- 
c hydrate, N(€H3)3(€2H4[He])HO. He suggests that the 
,tion in the analyses may he due to the presence of both these 
38. He also calls attention to the facility ,with which neurine 
res trimethylamine, as a possible mode of origin of this body 
e animal organism. He remarks farther that this oxethyl 
pOgH^ (HO) exists in taurin; and thinks choline from the 
and sinkaline from the white mustard-seed are probably identi- 
rith neurine. 

) Neurine and choline identical, — ^In March, 1867, Dtbkowsky 
)r. Ch., c, 153) published a paper upon the identity of choline 
aeurine. He noticed that when the aqueous solution of the 
no-chlorid of either of these bases was concentrated in a vacu- 
)ver sulphuric acid, two kinds of crystals appeared. One kind 
I long-pointed, six-sided, orange-red crystals m thin tables ; the 
rs were yellow octahedrons ; these latter were less soluble in 
T than the former. He considers the latter a decomposition- 
uct of the former salt ; and says it is formed more abundantly 
nore slow the evaporation. The purest crystals, which ap- 
ed entirely free from the octahedrons, wer^ selectisd for com- 
ion. And from the results, the formula (€/gHi4NOCl)«PtCl4, 
tical with Baeyer's first formula, was deduced.* Besides the 

Dybkowsky calls attention to Baeyer's description of his platinum-salt in 
re yellow prismatic crystals," obtained by evaporation, and in "yellow g^ran- 
crystals," by precipitation with alcohol; and says that the product thus 
oed was not the pure neurine-salt, since 1^ is not yellow, but orange-red, 
'alls, on the addition of alcohol, in amorphous flocks. The product of its de- 
osition, however, just described, crystallizes in yellow octahedrons, which 
be so united together as to resemble a prism ; but this crumbles Readily to oc- 
Irons. This too is the body which alcohol precipitates as a crystalline pow- 
[It is to be remarked that some of Baeyer's analyses sustain the formica 
1 3NCI for the chlorhydrate, whidi is (6H,)i(€3Hs)NCl or the vinyl compound; 
3 others give ^^HmNOOI, or (^H3)3(€aH4[H0])NCl, the oxethyl base. 
) these bodies differ only hy H;,0, may it not oe tniA. t^ift ^To\Q\i^\ e^^^ot^- 
jbangea in this way the orange-red oxethyl neuTme "boa^ m\.o \iift "^^^^sjrv Vv 
impound? — B.] 
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&cit that the phygical and chemical properties of choline and neu- 
rine are precisely alike, Dybkowsky ooatirms their identity by quo- 
ting a statement &Qm. NaumanQ u{K)n the coincidence of the crys- 
talline form of the two platino-chlorids. The paper ends with mm 
reasons for supposing that protagon exists in the bile, and is there 
the parent of the choline, as it is known to b« of neorine in the 
brain-extract. 

(d.) Its rational formula eatabHshed.—^la a z^ore recent paper. 
Babtbb (Ann. Gh. rharm., cxlii, 822, June, 1867) has pubushed 
some farther investi^iations upon neurine. Concluding from his pre- 
vious experiments, that the platino-chlorid was yariame in eomposir 
tion (though in what way he does not state, not having seen Dybkow- 
sky's paper apparently), he examined the precipitate, first obtained 
by Liebreich, produced by adding a ^lution of goh] to a not too 
dilute solution of neurine chlorhydrate. This ]^recipitate consists 
of yellow microscopic needles, difficultly soluble in cold but readily 
in hot water, being deposited when the solution cools in brilliant 
yellow needles ; and on spontaneous ev^)oration in long well formed 
prisms. These gave upon analysis the formula 6 ^H , ^NOCl, Audi, 
the composition being quite uniform. The presence of oxygen ex- 
cludes the vinyl hypothesis and fixes the constitution of neurine as 
trimethyl-oxethyl ammonic hydrate (^^^t) 3(^2^4 [He])N )^. 

the chlorhydrate bemg {€H.^) ^ (6 ^H- [He^NCL lodohydric acid 
at a hi^h temperature converts this body mto trimethyl-iodethyl- 
ammomciodid, (OHg^gC^a^*!)^!* "^^ iodid corresponds pre- 
cisely with the Dromid artificially prepared by Hofinann, and, as 
already stated, may be produced from it. On treating either the 
natural or the artificial lodid with excess of argentic oxyd, however, 
instead of replacing I by (HO) as was expected, HI is abstracted, 
and trimethyl-vinyl-ammonic hydrate (^JHg) 3 (^gH-^NHO, instead 
of trimethyl-oxethyl-ammonic hydrate (€H,)8(€jjH4[He])NH0, 
is produced. The oxethyl base is more easily re-converted mto the 
iodid than the vinyl base. Hence it appears that while neurine can 
readily be converted into the vinyl compound of Hofinann, the 
reverse process cannot be effected ; at least, with argentic oxyd ; 
this is the more remarkable, since its lower homologue, the oxyme- 
thyl compound, is easily so converted. The gold salt of the vinyl 
compound has the formula CgHjaNCl, AuClg ; hence the salt pre- 
viously described by Baeyer as €jo^2 6^2^^l2 consists of two 
molecules of the chlorhydrate with one of crystal-water (€5HjjN 
Cl)2+H20. As the oxethyl and the vinyl base differ only by 
HjO, may not neurine be the vinyl compound with a molecule of 
prystal-water ? To settle this question, Baeyer treated dry neurine 
chlorhydrate with acetylic chlorid. The gold compound of the 
body thus produced, gave on analysis the formula €-HjgN03Cl, 
AuClg ; orrationally (€H3)3(€2HJO€2H30]]SrCl, AuClg ; being 
neurine in which one atom of hydrogen is replaced by acetyl. The 
existence in this base of the oxethyl group, €2H^(HO), is thus 
demonstrated. Baeyer sugge«t» \t,& ^rjivthft^ia by the action of me- 
tiyJic iodid upon Wurtz^a oxet\iy\«im3CLe, 
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(e.) Identity ofnevffrme and sinkaline.-^ln September, 1867, A. 
Glaus and 0. EsEsi published (J. pr. Ch., cii, 24) some researches 
on the identity of neurine and sinkaline. For the preparation of 
the former, they extracted the finely divided brain with a mixture 
of equal volumes alcohol and ether, decomposed this extract di- 
rectly with baric hydrate, and distilled off the alcohol and ether 
on the water bath, continuing the heating for 24 hours. 8 calves* 
brains, treated in this way yielded as much neurine as 1 8, treated 
by the method of Dybko wsky. The excess of barium was removed 
by CJO,) ^^® filtered fluid was evaporated to a syrupy consistence 
and extracted with alcohol. This alcoholic extract was acidulated 
with cblorhydric acid, and precipitated with an alcoholic solution 
of platinic chlorid. A voluminous yellow clumpy mass was thrown 
down which was dissolved in hot water and allowed to evaporate 
spontaneously. A more or less distinctly crystalline mass was 
thus obtained, which consisted of three substances. The larger 
portion was neurine platino-chlorid, which was separated from the 
other two bodies by fractional solution. One of these cohsifited 
of distinct octahedrons and dissolved slowlyin boiling water, from 
which it again crystallized on coollnjg. This body the authors 
conclude to be potassium or ammonmm piatino-<ihlorid, though 
they were unable to obtain the crystals free from organic matter. 
The other body, very soluble in ^old water, was not examined. 

They confirm previous statement^ of the appearance of the 
crystals of the neurine-salt ; and add that when to their aqueous 
8olutio!n, a small quantity of platinic chlorid is added, the crystal- 
line form changes to a rhombic prism. This behavior is also char- 
acteristic of sinkaline ; the authors therefore compared the neurine 
platino-chlorid, with specimens of the sinkaline-salt ftimished by 
von Babo, its discovered. The crystals of the neurine-salt, formed 
in presence of an excess of platinic chlorid. coincided completely 
with those of the sinkaline-salt, not only m form but in angular 
measurement. 

The auro-chlqrids were also found to be identical in properties. 
The salts of both bases behave alike on heating and evolve the 
characteristic odor of trimethylamine. 

(£) Synthesis of neurine, — On the 16th of Dec. last, Wubtz 
made a communication to the French Academy upon the synthesis 
of neurine. He first attempted its production by the method sug- 
gested by Baeyer, bytfeatmg oxethyl-ammonic hydrate with me- 
thylic iodid. But though successfiil, the yield was yerj sinalL 
Its direct synthesis was then accdiriplished Dy uniting trimethyl- 

amine with glycolic chlorhydrin, 1 fjH*Cl +€JH, >-N"i± 

(€,H,[He])n 

^TT® VNCL Five grams of trimethylamine were heated 

€JH3 J 
with ten grama of glycolic chlorhydrin in a sealed tube m «i "vratAt 
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bath for 24 hours. The tube was then allowed to cool, when colorless 
prismatic crystals separated, which were easily soluble in hot abso- 
lute alcohol, from which, however, they were partially deposited on 
cooling. These crystals are trimethyl-oxethyl-ammonic chlorid, and 
are very deliquescent. Treated with auric chlorid, the double 
chlorid separates as a yellow precipitate, which is soluble in hot 
water, and crystallizes in characteristic needles on cooling. Wurtz 
has compared this auro-chlorid with the same body obtained 
from natural neurine and finds them identical: Platinic chlorid 
produces no precipitate even in concentrated solutions of the 
artificial chlond, but the addition of alcohol gives a precipitate 
yielding 31 '8 per cent of platinum, the theoretical quantity. Moist 
arg^tic oxyd converts this chlorid into the hydrate, yielding a 
strongly alkdline li<juid becoming syrupy on concentration, and 
evolving an ammoniacal odor when heatea« — Chem. JVews, xvii, 8, 
Jan. 3, 1868. G. f. b. 

8. HydrocarhonB of the Pennsylvania Petroleum; by C. M. 
Wabbbn, (from a letter to J. D. Dana, dated BrookUne, 25 Feb., 
1868.) — Your favor of the 24th instant has been received. It may 
be true that my formulsB for the bodies obtained from Pennsylva- 
nia petroleum require the corroborative evidence of the analytical 
results and vapor densities from which these formulae were deduced 
in order to entitle them to be regarded as more trustworthy than 
those of Pelouze and Cahours. But I contend that the superiority 
of my process employed in making the separations, as evinced by 
the constancy of the boiling points, and uniformity of the boiling 
point difference for -GH^ throughout each series, should go far to 
establish for my work the claim of superiority. I should have in- 
cluded the analytical results and vapor densities above referred to, 
had it not seemed more appropriate that these should appear in a 
subsequent paper, which I hoped to publish shortly after; — the 
special object of ray first paper being to consider the relation be- 
tween elementary constitution and boiling-points in homologous 
series of hydrocarbons. Moreover, before publication of those re- 
sults, I desired to repeat some of the elementary analyses, by my 
new process, in the hope of obtaining more exact results which 
might help to solve the question whether my 1st and 2d series 
should be considered isomeric. The facts that I had already ob- 
tained, although sufficient (as stated in the foot note p. 167 of my 
memoir) to raise a doubt on this point, would not justify different 
formulae from those that I published. 

I will give below a few of my analyses and vapor densities, in- 
cluding those of one or two members of each of my three series. 
I trust these may suffice for the present to show that my formulsB 
are well grounded, especially those of the 3d series, these being 
more at variance with those of Pelouze and Cahours. 
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let aeries. — OU of boiling point j 61 °*3, 

Specific gravity at 0% 0-676 

vapor density found, 3*053 

V. d. required for £^^1^, - 2-974 

The results of analysis gave - -J h 16-58 



100-46 

€ 83-72 
16-28 



Theoretical numbers on^gHj^, -j tt 

100-00 

2d series, — OU of boiling point, 68*°5. 

Specific gravity at 0% ^ ' 0-689 

Vapor density found, 3-088 

Results of analysis, < -a ik.oi 

100-24 
Theoretical numbers as above. 

Sd series. — Oil of boiling point, 196-°8, 

Specific gravity at 0°, 0*782 

Va^r density found, 5-480 

V. d. required for €iiH2i, 5-827 

Results of analysis, * iH 14-65 

99-98 
Theoretical numbers on ^nB-js^ "J tt 14-29 

100-00 

Oil of boiling point, 216-°2. 

Specific gravity at 0^, ^ 0-791 

Vapor density found, , 6-164 

V.d. required for OiaHa-, 5*812 

« " €),3Hae» e-292 

€ 85-74 
-66 



Results of analysis, - ] Hl4-( 



100-40 



Theoretical numbers on ^j^H^^, -J xj 14.09 



10000 
" " ^« iBisHae, the same. 

a <( <( p TT i ^ 84-78 

■22 



« « ri TT j €) 84-' 



\^*<:A 
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In estimating an analysis, I consider that the determination of 
carbon is, as a rule, quite liable to be slightly deficient ; and UtaH^ 
on the other hand, the hydrogen is likely to be in excess. YwW' 
ing my analyses of the members of the 8d series in this light, e^ 

Secially with reference to the hydrogen, I think no chemist wodd 
oubt that these bodies belong to tne €/,iH2b series, and not to 
the series of hydrids, to which they have been assigned by Pe- 
louze and Cahours. We must of course depend on the results of 
analyses to settle this (][uestion. Then to determine the probable 
formula of a body of this class, its position in the series, we rely 
mainly on the vapor density. 

I have adopted for the body boiling at 216** the formula €j 2^24. 
although the vapor density found is 0*352 above the theoretical 
number, agreeing more nearly with that of the next higher member 
of the series. Prominent among the reasons that induced me to 
give preference to the formula adopted, is the fact that, with this 
formula the discrepancy is in the right direction, while with the 
higher formula it woula be (juite the reverse ; it being generally 
the case, especially with bodies of high boiling Npoint, that the the- 
oretical vapor density is below that found by experiment. 

Pelouze and Cahours gave to their body boilmg at 216°-218'*, 
the formula €) , 3H2 a, the theoretical vapor density of which, by my 
calculation, is 6*365^; their determination of the same was 6*569. 

I would simply add, that it is my intention to present to the 
Academy at its next meeting, the long delayed article, which will 
contain ndl details of the analyses and vapor densities of all the 
hydrocarbons that I have separated from Pennsylvania petroleum, 
and I will send the article soon after, for insertion in tne Ameri- 
can Journal of Science. 

n. MIl^EBALOGY AND GEOLOGY. 

1. TTie Carboniferous age of a portion of the Gold^>earing Jioch 
(^ California; by William P. Blakb. — ^In a former No. of this 
Journal* Pro£ W. H. Brewer^ in noticing the reports of the Geo- 
logical Survey of Oalifomia, observes as follows : ** We are now led 
naturally to consider the question of the age of the rooks of the 
auriferous series in California. They have been regarded as older 
than the Carboniferous by all writers on the subject, previous to 
the publication of the Reports under consideration. The announce- 
ment, therefore, of their later age has created unusual interest 
among geologists." Further on page 364, he cites the following 
statement from Prof. Whitney ;f "We have not a particle of 
evidence to sustain the theory which has so often been brought 
forward that all, or even a portion, of the auriferous rocks are 
older than the Carboniferous, — ^not a trace of any Silurian or De- 
vonian fossil ever having been discovered in Caufomia or indeed 
anywhere to the west of the 116th meridian." 

♦ Volume xU, No. 123, May, 1866, p. 361. 

/ JBeport of the Geologloai Eurvey ot CjaialoxtJMi^'si^.V'fi^'bWiNritfsSHN'STft^^ 
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lliese statements, in connection with others made by Pro£ 
BTewer,** are to the effect that prior to the labors of the Geological 
3ttrvey of Califomia the ffold-bearing rocks of that State were re^ 
sardea as older than the Carboniferous (L e. Devonian or Silurian) 
by those who had previously made geological explorations in the 
State, or had published upon the subject, and that it was reserved 
for the Geological Survey to show that the gold-bearing rocks were 
not of those older periods. This is an error, inasmuch as the 
"writer of the present notice had several years before distinctly 
published his opinion that a considerable portion of the gold-bear- 
ing rocks of Califomia were of the a^e of the Carboniferous, and 
had given reasons therefor. This opmion was coupAed, also, with 
expressions of doubt of the existence of Devonian and Silurian for- 
mations in the gold-region, although the possibility of their pres- 
ence was admitted, "niese assertions are sustainea by the follow- 
ing quotations : 

^R is probable that the beds of limestone observed in the gold 
region and in the pass^ of Sierra Nevada are of the age of the 
Carboniferous, and that a considerable part of the auriferous slates 
are of the same system. A recent examination of the rocks of New 
Mexico leads me to regard this as more than probable. It is also 
jffobable l^at a great part of the rock formation of the gold region 
will ultimately be found to be Devonian and Silurian, though as 
yet there is no evidence on this point except the similarity in their 
utholo^cal characters to the auriferous rocks of the Atlantic 
8lope.'7 Again, in the body of the same work in a summarv of the 
princifMtl geological features of the central portion of the ^old re^on 
It is written (p. 276) : ''The next important formation is the vniite 
crystalline limestone which was found developed to such an extent 
at Columbia, Sonora, Cave C\ij and the vicinity.| It attains a 
great width, is nearly vertical m its planes of structure, and ap- 
pears to form a long belt trending northwesterly through Tuo- 
lumne and Calaveras counties. It probably extends much farther 
botii north and south. It is believed to oe parallel to and con- 
£>rniab1e with the great slate formation. At Abbey's ferry on the 
Stanislaus it was found in connection with mica-slate and granite. ' 
This rock is doubtl^s metamqrphic, but as no fossils have been 
found in it, it is impossible to decide upon the period to which it 
should be referred. It is possibl]^ (farh(miferou9.liYne8t(yney this 
formation having been recognized in the northern part of the State, 
while we are yet without evidence of the presence of Silurian for- 
mations west of the g^reat central chain of mountains.'' 

The carboniferous rocks referred to in the northern part of the 
State were tl^ose recognized by Dr. J. B. Trask, and noticed in his 
Report of 1855. These were not perhaps identified as gold-bear- 

* *<0n fhe age of tiie gold-bearing rooks of the Paoifio OolMit.*' This JouriL, 
xlfi, July, 1866. 

^ Report of a Oeological Reconnoissanoe in Oallfomia. 4to, 1868. Preface, 
p. IT. (Author's edition of the Oeological Report hi vol t, of U. S. EzploraUona 
and Surveys) 

i [Thia limestone ia tnyeraed, in pIao68 by qtittrtk vehili YM«ds% \gcJidu\ 
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ing. In the geological Report by Dr. Newberry the possibility ol f^' 
the gold reghon being Carboniferous is mentioned. He sayi* 
**from its relations to the limestone discovered by Dr. Trask nen 
the base of Mt. Shasta, and which is of Carboniferous age, one maj 
suspect it to belong to that era."* On p. 29 he observes: ^l^u 
seems probable, the fossiliferons limestonesof the mountains cofr 
nected with Mt. Shasta shall prove to be continuous with the liiB» 
stones of the Sierra Nevada referred to above, they will perhapi 
serve as a key by which to unlock the whole structure ana age of 
the great Califomian range." 

In a descriptive notice by the writer of the gold veins and de- 
posits of New Mexico, the following observation occurs: "It k 
remarkable that in one place at least, gold occurs in strata of quart- 
zose sandstone probably of the age of the Carboniferous, and ia 
great ferruginous beds rather than in veins."f 

At the time the foregoing observations were made, it was the 
commonly accepted opinion that gold bearing rocks in general and 
especially in North America were of Silurian age. To venture to 
refer any portion of the California formations' to a period more 
recent, and as late as the Carboniferous, was a bold step ia advanoe, 
and if it was not initiative, it is at least one of the links in the 
chain of evidence which has led to the conclusion that gold cannot 
be regarded as characteristic of the rocks ol any particular geo- 
logical epoch and that it may be found in formations of any period 
where the conditions are favorable. 

If in opposition to the evidence which has been presented, it is 
objected that there was no demonstration of the age of the roc^s 
by fossils, or by tracing continuity, from known rocks ; or further 
that it was merely stated as " probable," or " more tl^an probable," 
it may be said in reply that as regards the portion of the ffold-belt 
under consideration it is yet a matter of opinion, not of demon- 
stration. The discovery of other localities of Carboniferous fos- 
sils in the northern part of the state, at Bass Rancho and Genesee 
valley has afforded additional evidence, and yet Mr. Brewer very 
justly does not positively assert the Carboniferous age of this belt 
southward, but says " all these limestones are of the same litho- 
logical character, and there seems little doubt that all the patched 
are of the Carboniferous age that lie in nearly a direct line from 
north of the Klamath river to Tahichipi valley a distance of over 
500 miles.!" 

In the article by Prof. Brewer on the age of the gold-bearing 
rocks of the Pacific coast,§ he controverts the writer's statement 
that the Silurian age of the gold rocks of California has not always 
been assumed, by partially citing paragraphs from my Report. 
One of these paragraphs, it is said, "paves the way for priority of 
discovery should they [the rocks] actually prove to be Silurian by 

* Pacific Bailroad Reports, yd. vi, p. 22. 
Proceedings Boston Soa N. H., vii, July, 1859| p. 66. 
This Journal, xli, May, 1866, p. 362. 
Ibid, xlii, July, !%««, p. W^. 
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tating that the conclusions arrived at by Sir R. L Murchison were 
ionfirmed by his (Prof. Blake's) observations in California." 

This is a serious imputation, but is, however, without foundation 
\B will be seen by reference to the passage indicated by Prof. 
3rewer. This passage does not refer in any way to the age of 
lie gold-bearing rocks, but relates solely to the date of their im- 
>regnation with gold and to the detrital deposits as connected 
with it. Moreover the paragraph does not state that the *' conclu- 
lionB," as Prof Brewer says, but that the conclusion was sustained, 
wid this single conclusion is given in foil, so that there is no possi- 
bility of mistaking which one of Sir R. I. Murchison's conclusions 
W9,% intended by me. The following is the paragraph.* 

** All the observations upon the auriferous deposits sustain the 
conclusion arrived at by Sir Roderick I. Murchison, after his ex- 
plorations in the Urals, that the formation of gold is, geologically 
speaking very modem ; that it is one of the most recently formed 
metals ; the rocks being probably impregnated with it lifter the 
Miocene period, and but a short time before the epoch when the 
powerfol and general denudations took place which destroyed the 
uu^e extinct mammalia."f ' * 

This paragraph follows a description of the various forms of 
auriferous drift, and no reference whatever is made to the Silurian 
or Devonian age of the rocks. 

The other statement, given in my preface, of the probability of 
the presence of Silurian formations, when fully (]^uoted, as in the 
commencement of this article, bears internal evidence of the in- 
justice of this imputation by Prof Brewer. A full statement of 
the conditions of the problem required that the possibility of the 
presence of Silurian rocks should be recognized. It is not possible 
to affirm with certainty today that they are not represented in the 
broad metamorphic zone of tne Sierra Nevada. The recent discov- 
ery of Silurian formations in the silver and gold region of Nevada, 
east of the Sierra Nevada, and comparatively near the latter, ren- 
ders this question more interesting. 

There are other statements and criticisms in the articles by Prof. 
Brewer, to which the writer takes exception, but without rej)ly,as 
it is not the purpose of this article to discuss claims of priority 
upon any other point than the opinion in respect to the Carbon- 
iferous age of a part of the gold-bearing rocks. 
New Haven, February, 1868. 

6. Jifemoirs presented to the California Academy of Sciences^ 
voL i, part TL " Principles of tfie Natural System of Volcanic 
BoekSy by F. Babon Richthopek." d5 pp. 4to. San Francisco, 
1868. — ^Tiie author classifies volcanic rocks m the following orders 
and families. 

Order first: RHTOLms; fam. 1, N'evadite ; 2, Ziparite; 8, 
Rhyolite proper. 

Order second: Tbachttb; fam. 1, Sanidin trachyte; 2, Oligo- 
clase trachyte, 

* Report Geological Beoonnoiannce in GalifoTma, pp. ^1%-^. \^^a;f\36u 
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Order third: PBOPYLrrE; fam. 1, Qtmrfysase prcpylite; 2,ironi> 
hlendic propylite; 3, Augitie propylite. 

Order fourth: Andesitb; fam. 1, HarnbUndic afidesiie; 8,^» 
gitic andesite. 

Order fifth: Basalt; fam. 1, Dderiie; 2, JSasaU/ 3, Zeuekt^ 
phyre. 

The late date at which this paper is receired, preiyents any ei> 
tended notice. The author shows that he is &miliar with his siik 
ject through extended observations of rocks in place, and his nM> 
moir is an important contribution to this department of Greologr. 
Some of the theories adverted to are at variance with views held 
by some emii^ent geologists, but the well known scientific chane* 
ter of the author, the value of his labors in a similar field before^ 
and the amount of field observation and experience which he bringi 
forward to support the conclusions arrivea at, give thedOL an espe- 
cial weight and value. w. h.' b. 

8. Report on the Geology of Nebraska, — ^The final report of 
the Geological Survey of Nebraska, is alreadv in an advanced 
stage of preparation. Mr. Meek, the Paleontologist, has already 
figurediand described over 100 species of Upper CarboniferouB lot- 
8US, making in all 11 plates of 4;he sizes of those in the report of 
the California Survey. Tliere are over 860 figures, some of whiA 
are European, to afford means of comparison of the American Ibim 
with those identified by Geinitz and others witJi Europeau types. 
The whole work has been done in that careful, exhaustive mafr 
ner, which characterizes all of Mr. Meek^s labors. Twelve plates 
of fossil plants. Cretaceous and Tertiary, will accompany the 
report. There will also be a map and fiill lUustrations. 

The preliminary report of Hayden, written in the field, is printed 
in the annual report of the Commissioner of the Land Office, and 
will soon be distributed. It comprises nearly 60 pages, and treats 
quite fiiUy of the geological, agricultural, and economical resouroes 
of the State, and calls the special attention of the people to the 
importance of cultivating forest trees. It is very desirable that 
these surveys should be continued until e^ry temtory west of the 
Mississippi is carefully examined and reported upon. 

4. Docutnents sur les Tremblementa ae Terre et les phenomkui 
Vbleaniqtees des Isles Aleuitiennes^ de la Peninsvle d*Aljask€L^ ^ 
de la C6te N, O., d*AmeHq%Le; par M. Alexis Pkrbbt. 132 pp 
12mo. — ^Prof. Perrey of Dijon published in the years 1863 and 1864, 
memoirs on the earth<juake phenomena of the islands of the west- 
em and northern Pacific ocean and Northwest America \ and hoe 
he returns, in his memoir of the above title, to the subject of the 
Aleutian Islands and Alaska, regions in which this country has now 
a special interest. With his usual thoroughness and energy, he has 
cited &ct6 from a large number of works, Mid some that are acces- 
sible to but very few readers. 

6. Note sur les Tremblements de Terre en 1863 avec sup^Sments 
pour les annees anterieures de 1843 a 1862 ; par M. Albxis Pbsbet. 
214 pp, 12mo. Pr^fient^e i^ V Ac^^xdci!^ xc>^^<& ^<^ B^il^aijie^ le 4 
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^865.?^Thi8 extended memoir of Pro£ Perrey contains a 
rue of the earthquakes over the fflobe of 1863 as fax as any 
tB of them have been published, with details where they 
be obtained ; and also additions to his former notes on th^ 
[Hakes of previous years back to 1843. These successiye re- 
on earthquakes ana volcanoes by Prof. Perre/ are the result 
rast amount of labor, and are of great value to geological 
e. 

m. B0T4NT AND ZOOLOGY, 

# 

fiocene Flora of the Polar Regions. — ^We have heard much 
of the extensive collections of fossil plants from various 
f the arctic regions, which have recently been studied by 
[eer. We have not seen his Flore Fossile de Regions Polaires^ 
I article in the Bibliotheque XJniverselle, translated for 
nals and Magazine of Natural History, give^ 9n ijiterestipg 
ry of the stiSdng results. 

arctic fossil flora counts 162 known species, of which 18 are 
agamic, 9 of them Ferns of large gjiase. There are 31 Co- 
14 Monocotyledons, and 99 Dicotyledons proper. Seventy- 
f these are supposed to be trees, and fifty shrubs, making 
neous species out of 162. The fossil ConifersB of Greenland, 
L, and Spitzbergen, no less than of Arctic America, mostly re< 
existing North American species. There is a Spruce very 
related to our White Spruce, npw one of our most north- 
es. Sequoia or Redwooa, now represented in California only, 
species, had four species in the Miocene polar beds, three of 
occur at the same level in Central Europe. One of these 
the most abundant tree of northern Greenland, but of wide 
>ver both continents, is very nearly allied to the true Red- 
S. semper virens. Another, abundant in Iceland, is as near 
Hgantea. A third, from Greenland, is intermediate between 
wo. The bearing of facts like these is obvious, as also that 
iiscovery of a fossil Salisburia in Greenland, the extant spe- 



ing from Japan. The Cypress family is represented by 
ipanese and North American. There were Chestnuts and at 



iimi and the allied OlyptrostrohiiSy also by Thnjopris, 



,aS 



species of Oak in Greenland ; one of them has been traced 
hern Canada, and is the analogue of our Querctts JPrinics. 
enland also a Walnut, a Magnolia, with coriaceous leaves. 
Plum; in Spitzbergen a Lmie-tree (Ttlia); in Iceland a 
and a Tulip tree 1 An Ivy has been found on the shores ot 
x;kenzie river, two vines in Greenland, and one in Iceland; 
ee approaching certain United States species. There were 
1 these now icy regions, forests of various deciduous or ever- 
broad-leaved trees, as well as Coniferse of various forms, 
and ivy entwined these wijh their branches, and beneath 
badegrew numerous shrubs and elegant Ferns." a. g. 
res Meurs de Pleine Terre, 2erae Edition, 1866. Atla>s des 
dePleine TerrSj etc.; par Vilmorin-Andrieux <fc Cie, Paria^ 
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XgQ7. — ^The first edition of this choice little work was noticed ife 
the time of its appearance. This second edition is consideraUy 
enlarged, one fiftn being added to the length of the page, and thi 
pages increased to nearly 1300. It enumerates and oriefly de; 
Bcnbes, in popular language, but in a good degree scientificallTJ 
the principal nardy herbaceous plants in ornamental cnltivation n 
France, and giv^ details as to their management and propagation, 
specifying their varieties, o^n with considerable mlness. Tb 
this work, the AtlaSy now issued, is an invaluable addition. It ii 
printed in a page of the same size, so that the two may be bound 
together, as two volumes, — ^the second part, beginning with p. 1009, 
gomg with the Atlas. This second part treats of the applicatioQ 
of the plants, described in the first part, to the decoration of ga^ 
dens, grounds, and dwellings ; gives lists under various heads of 
those most desirable for different situations and circumstances, e. g^ 
selections of Grasses, of sweet-scented flowers, of those omameo- 
tal in fruit, of hardy Ferns, with directions for a fernery, of rock- 
work plants, of aquatics, of plants which will grow well in sha^fi, 
of picturesque plants, whether for blossoms or foliage, of conso- 
vatory or tender plants proper to be turned out for ornamehtatiaiL 
of grounds in summer, of plants for ribbon-border or for masses 
of color ; a calendar of the flowers of each month ; and finalb 
plans of gardens, parterres, and other ornamental grounds, witA 
the plants to use ; classes of border-flowers, <£»c., according to their 
colors ; and a dictionary of terms, and a list of principal syno- 
nyms in English, German, Italian, Spanish, &c. Altogether the 
book if translated into English, even without special adaptation to 
our own climate or needs, would really be worth more, in our opin- 
ion, than all the gardening books we have put together. One uke 
it would bei* needed, however, for trees and shrubs. But, returning 
to the Atlas. This has 1128 extremely neat wood engravings of as 
many plants, mostly 6 upon a page orpiate, the page opposite the fig- 
ures containing the explanations. The figures to be sure are mini- 
atures, each compartment being only two inches high, and look more 
natural through the botanist's lens than under the naked eye ; bat 
they bear magnifying, as only well executed work would, and 
they are so chosen as to illustrate a very great variety of species 
and families. The work is published by the celebrated seed me^ 
chants who edit it, Vilmorin-Andrieux <fc Cie, of the Quai de la 
M^gisserie, Paris. 

3. The great Dragon Tree of Orotava^ Teneriffe, the King and 
Nestor of the Monocotyledons, is no more. A drawing of it made 
by Mr. Borda, one hundred years ago, was published about 60 years 
ago by Humboldt, who first drew scientific attention to* tTiis veg- 
etable wonder. The late Mr. Webb published, in his history of the 
Canaries, figures of it taken after the storm of July 21, 1819, had 
destroyed half its crown ; and it has recently been described, meas- 
ured and photographed by Prof. Piazzi Smyth. He gave the 
trunk a girth of 48^ ft. at tne lowest accessible part, and a neightof 
60 feet, Fenzi of FloTence, w\io aiUTvoxmcea the demise of the tree, 
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Hakes the ciroiunferenoe about IS English feet, but intimates that 
le was not able to measure it exactly. When he visited it, a year 
1^, '^ it was still in excellent health, its inmiense crown covered 
iVTth innumerable panicles of scarlet fruits, and the hu^e trunk, 
dthongh completely decayed in the interior, sustained vigorously 
ihe spreading mass of fleshy branches and sword-like foliage." He 
charges the destruction of this famous historical monument to the 
sheer carelessness of the Spanish authorities, who might have pre- 
rented it by keeping up sufficient props. That venerable trunk 
vras, it is said, as hollow and about as large in the year 1402 as in 
recent times ; and the hollow had even then been used inmiemori- 
ally by the Guanches for religious rites. The age of 6000 years 
wmch has been assigned to it by some of the ^* most sober natural- 
ists " may not be very greatly exaggerated. Probably even the cav- 
ity was as ancient as the oldest of CaUfomia Redwoods. ▲. g. 

4. ^Geological and Natural History Survey of North Carolina; 
JPart IIL Botany^ containing a Catalogue of the Indigenous and 
Naturalized Plants of the State: by Rev. M. A. Citbtis, D.D., <fcc. 
Raleigh, 1667. pp. 168, 8vo. — ^An important, neatly printed cata- 
logue. Its greatest interest is in the Cryptogamic part, which occu- 
pies considerably more than half of the volume. The Flowering 
vlants enumerated are 1878, the Flowerless 2924, of which 2392 are 
Fungi, i e., of the order to which Mr. Curtis has devoted the 
ffreater part of his scientific life. Acknowledgnients are made to 
Mr. Suluvant for assistance in arranging the list of Musci and 
Hepaticce^ and to Prof Tuckerman, in that of the Zdchenes, This 
assistance, it would appear, was rendered several years ago, as the 
arrangement does not m all respects represent Prof Tuckerman's 
later views. The catalogue is, undoubtedly "much the most ex- 
tensive local list of plants ever published in North America ;" and, 
from the central position of North Carolina in the line of the At- 
lantic States, and from its including the most developed portion of 
the Alleghanies, it is very important to our botanists m the illustra- 
tion of geographical distribution and range of species. 

As regards tne Fungi^ that State may be supposed to contain 
nearly all the species of the Atlantic States. It is much to be 
wished that Dr. Curtis would now seriously devote himself to the 
elaboration of a Manual of the Fungi of the United States. Other- 
wise a vast amount of knowledge of these obscure plants may be 
one of these days lost to the world, and a great want long remain 
imsupplied. a. g. 

6. Genera Plantarum^ by Bentham and Hooker. — ^The third 
part, completing the first volume of this most important work, and 
the Polypetalous series, was published late last autumn, and should 
have been announced before. We expected, however, to have pre- 
pared an extended notice of the volume, which we have as yet 
Deen unable to do. The work supplies excellently a great want, 
and will at once be in the hands of all scientific botanists, a. a. 

6. Illustrations of the Genus Carex; by Francis Boott, M.D. 
Part IV, Tab. 41^2-600. 1867. — ^This posthumous volume, issued 
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by Mrs. Boott as a tribute to the memory of her late hoBband, hu 
just come to hand, and will be receive as a great boon by tbe 
lovers of Carex, who still feel the lotes of their leader and master. 
A full notice of the work will find a place in tib^ easiuBg nnmba^ 

iuO. 

Y. Botanical Necrology for 1867, cone^Mc^dL^— The following a^ 
tides were excluded from the last number, for want of roonau 

Dr. C. H. SoHULTZ (Bipontinus), a djlstin^uished botanist niu 
devoted his attention almost exclusively to Compom4m^ and hn 
brought together an extremely rich herbarium in diat va^ fiuuilj, 
di^ at his home in Deidesheim, Rhenish Bavaria, om the 17th of 
December last, at the age of 62 years. He had brought together 
a greater amount of the materials requisite for a monograph of thi 
omer, than are possessed by any other herbarium; but his pnUi> 
cations, although numerous, are mostly in scattered papers. 

Dr. Chables D. B. Daubbny, Promsor of Botany and Rural 
Economy in the University of Oxford, Senior Fellow of Maedalen 
College, died, at Oxford, on the 12th of December last, m the 
7dd year of his age. He was Professor of Chemistry in the Tim- 
versity, from 1822 down to 1856, when upon the reorganization 
and extension of scientific studies in the University — ^largely due 
to his own efforts and influence — ^he resigned that chair to the 
present incumbent. He was appointed Professor of Botany in 
1884, and Professor of Rural Economy in 1840, when by the conb> 
pletion of the publication of the Flora QroBca Sibthorp's endow- 
ment became available. 

As chemist, geologist, one of the founders of the British Asso- 
ciation, and an active promoter of natural and physical science in 
various departments, Dr. Daubeny deserves a more comprehensive 
memorial than can here be attempted. In botany his contribn* 
tions are in the line of vegetable pnjsioloffy and of classical learn- 
ing. His first paper upon such subjects (out some years later than 
his volume upon volcanoes, issued in 1826), " On the degree of Se- 
lection exercised by the Roots of Plants,** probably brou^t forward 
his name for the Botanical professorship, almost a sinecure at the . 
time, and to which, when it fell vacant, the University authorities, 
as we have been told, were about to prefer some " worthy" person 
who was wholly ignorant of natural science. But the College of 
Physicians in London, which shared the patronage, insisted upon a 
scientific if not a botanical incumbent, and so secured the appoint- 
ment of Dr. Daubeny. To qualify himself for this position he be- 
came a pupil of DeCandoUe, and afterward of Lindley ; and in 
1836 he justified the appointment by publishing, in the Flulosophi- 
cal Transactions, his Essay upon the action of light upon plants 
and of plants on the atmosphere. He here established the capital 
fact that the luminous rays (and not the chemical or actinic, as 
has quite lately been assumed by prominent physicists) of the so- 
lar spectrum are those chiefly efficient in the evolution of oxygen 
fas from the green parts of plants, and therefore in assimilation. 
2us has been followed by many other papers or lectures upon sim- 
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ilap sabjects, mainly upon the applications of vegetable physiology 
and chemistry to agrienlture, but none of such scientific import- 
ance as this. In 1867 he published his Lectures on Roman Hus- 
bandry, treating also of the Horticulture of ancient times, and con- 
cluding with notices of the plants mentioned in Columella and Vir- 
glL . In 1866 he published the substance of another course of lec- 
tnres in a volume entitled. Essay on the Trees and Shrubs of the 
Ancients, — a work which was noticed at tlje time in this Journal. 
Dr. Daubeny did not pretend to be a practical botanist ; but in his 
biographical notice of his preceptor DeCandolle, he shows that he 
had well mastered the principles of the natural system. The neat 
Botanical Garden at Oxford owes much to his liberality as well as 
his care ; and a little subsidiary experimental garden, excellently 
planned, has been entirely supported by the resources of the vene- 
rable and much respected late Professor. Dr. Daubeny visited the 
United States in 1837 or 1888, travelled widely over the country, 
and printed for private circulation a brief account of his observa- 
tions. His chair will be filled, we trust, by a better, because a 
special, botanist, but it hardly can be by a more excellent man. 

A. G. 

- 7. " JIfemoirs presented to the California Academy of Sciences^ 
vol. i, part L A Catalogue of the species of Mosses found up to 
the present timey on the northwest coast of the United States^ and 
especially in California; by Leo Lksquereux." 88 pp. 4to. 
San Francisco, 1868. — As the title indicates, this is a mere Cata- 
logue ; but it contains descriptions of quite a number of new spe- 
cies. The enumeration comprises 265 species, 215 of which are 
from California. The most of these have been collected by Mr. 
Bolander, of the Geological Survey, and upward of 90 species 
have thus far been found by him only. All the earlier botanists 
in California noticed the exceeding paucity of mosses in that part 
of the continent, and some of the most skillful collectors have de- 
clared that mosses are almost absent from the flora ; only about 50 
species having been found within the state before the geological 
survey began its labors in 1860. Mr. Bolander alone has since 
collected nearly 200 species, aitd he believes that when the region 
shall have been as frdly explored as are similar regions in the east- 
em States and Europe, that the Pacific States will be not less rich 
than they in species of this order. It is an interesting illustration 
of how much may be done by one man to correct the errors of too 
hasty generalization. 

8. A Botanical Semircentennicfi, — On the 20th of December last 
a supper was given at the Astor House to Dr. John Torrey by the 
Botanical Club of New York, it being just fitly years since he pre- 
sented to the Lyceum of Natural History of New York his " Cata- 
logue of Plants growing spontaneously within thirty miles of New 
York City?'* Besides the members of the Club, there were present 
by invitation. Prof Gray, CoL Olney, Prof Brewer, Prof Eaton, Dr. 
Pickering, Mr. Thos. P. James, Drs. Green and Porter of Easton, Pa., 
Aic JouB. Soi.— SsooKD SsBiBS, VoL. XLY, No. 184.— Mjlkch^ ISOS. 
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Mr. Parsons of Flushing, Mr. Buchanan of Astoria, and Mr. C.F. 
Austin of Closter, N. J. Letters were read from many prominent 
Bptanists regretting their inability to come. 

After the supper, Prof Thurber called the meeting to order, and 
proposing the health of Dr. Torrey, gave a detailed account of hU 
botanical labors. Dr. Torrey followed, first acknowledging his ap- 

Ereciation of the unexpected compliment of this sapper in hu 
onor, and then telling of the great difficulties he formerly encbno' 
tered in the prosecution of Botanical Science. Pro£ Gray, Pro£ 
Eaton, Dr. lackering. Prof Brewer, "Mb, Wm. Leggett and Mr. 
James Hogg responded to the other regular toasts of the evening, 
after which other gentlemen were called upon for speeches. Mr. 
James produced the manuscript-journal of Frederick Fursh, made 
during his American travels. This journal has lately been discov- 
ered in the librarv of the Philadelphia Academy, and proves to be 
of such interest tnat its publication by the Academy is greatly to 
be desired. Prof Gray remarked that he had rescued from oblivion 
also, the hand-drawn map which.belonged to the journal Among 
other points of interest, it may be noted that this journal describes 
the exact place where Pursh mscovered the Scolopendrium. 

The occasion was one of great interest to those who were present, 
and all who spoke testified to the great kindness with which Dr. 
Torrey had always aided their botanical efforts. May the spirit 
shown by this eminent man be cherished by all who shall follow in 
the path he has opened to American botanists. 

IV. MISCELLAKBOUS SGISNTIFIC INTELLIGEKCB. 

1. Die trockene DiatiUcUion des Hohes und Verarheitung der 
durch dieselbe erhaUenen Hohproducte auffeinere, Ein Handbnch 
fur Techniker, Chemiker, und Fabrikanten. Nach eigenen mehr- 
Uhrigen Erfahrungen bearbeitet .von Dr. Eduabd Assmuss. Ber- 
lin, 1867. 8vo, pp. 144. — ^Among the often wasted products that 
are capable of bemg turned to good account, none is more worthy 
of attention than wood smoke ; especially in a country in which a 
heavy excise duty on spiritous liquors almost amounts to a prohi- 
bition of the manufacture of the acetates by means of the oxyda- 
tion of alcohol But if the charcoal-burner has desired information 
respecting the utilization of the condensible vapors, he has hitherto 
been obliged to put up with the meager and ill-digested accounts 
i^cattered m books of general chemical technology ; for the work 
before us is the only one that has ever been published, specially 
devoted to the subject of which it treats. The author havii^ been 
chemist and superintendent of a manufactory in Western Kussia, 
of the products obtained by the destructive distillation of wood, 
should be well fitted for bringing together all that is known respec- 
ting the matter in hand. He aims to give a practical treatise and 
to detail only such methods as his own experience has proved good. 
He has very wisely avoided the too common absurdity of swelling 
the size of a mere technical woxVl \>^ \x»^Ve^ Y^^liminary chapters 
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on general chemistiy, and, indeed, has confined himself to rather 
too narrow a range ; for mnch might have been added which would 
have been altogether pertinent to the subject, and at the same time 
interesting and profitable to his readers. Greater completeness 
might have been attained by giving some account of methods and 
apparatus recommended by others, and by noticing products likely 
to prove useful in the arts. Thus in treating of the acetates pos- 
sessing a commercial value, acetate of baryta would seem deserving 
of mention, since this salt may, in many cases, well replace the more 
costly acetate of lead, and it can be easily manufactured pure, even 
from very crude materials. 

Re-distilled pyroligneous acid neutralized with witherite or 
with sulphid oi barium and evaporated almost to dryness, with 
constant stirring, gives a dirty, granulated product which may be 

Surified by washing it with pretty strong alcohol The alcohol 
issolves the gummy and tarry matter and leaves the acetate clean 
and of a pale brown color. When these brownish crystals are 
dissolved m water and treated with a little bone black, we obtain 
by filtration a colorless sc^ution, which, on being dried down afibrds 
a nice white salt. So dense is acetate of baryta, that but small 
quantities of alcohol are required for systematic washings ; and it 
is not unlikely that the alconol might be replaced by wood spirit. 
Of course the alcohol may be recovered by distillation, and used 
again and again. 

The maniuacturer who would carry on his work intelligently 
should know how to determine the strength of his products by some 
way giving more certain indications than the mere hydrometer ; 
and the entire omission of everything relating to this matter seems 
to ns a defect in the book before us. A ready mod^ of testing pyro- 
ligneous acid is a desideratum, for the acid itself assumes a very 
deep color when neutralized, and the common acidimetric method 
depending on the change of litmus, is therefore precluded. Litmus 
is at best but an indefinite indicator of the neutralization of acetic 
acid. In trying transparent and light colored vinegars it is a good 
plan to add af<^w drops of a solution of neutral sulphate of copper 
and then proceed with the addition of a normal alkalL The least 
excess of alkali gives rise to a perceptible opacity in the liquid 
under examination. But pyroligneous acid becomes impervious to 
light so that even this artmce is unavailable. Perhaps the easiest 
course would be to ascertain with a delicate hydrometer, the in- 
crease of specific gravity caused by digesting the acid for some 
lime with an excess of pure dry carbonate of lime, carbonate of 
baryta, or oxyd of zinc, tables . having been constructed according 
to exact analyses, to show the percentages of acid corresponding 
to every increase of density, but no testing whatever should be 
entnisted to a mere practical man, until he has been specially in- 
structed in the proper routine by some one well skilled m chemical 
manipulation. We were forcibly impressed with this thought by 
an instance that came under our notice a few years ago. A vinegar 
maker having sold a large quantity of hi« vinegar, warranted to 
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be of such strength that each fluid ounce should require for its 
neutralization fifty grains of carbonate of potash, was surprised to 
be told that it was found to fall far short of the guarantee. Not 
satisfied with the report of a professed chemist, he went to the 
storehouse of the buyer to prove that he himself was right;, aocl 
took his carbonate of potash with him. dotting an average from 
many barrels, he measured out a fluid ounce. Then weighing fifl;y 
grains of the carbonate, he added it little by little, to the eo^ vin- 
egar till the eflervescent solution turned htmus paper blue, and 
had two grains left. The chemist repeated the experiment, heating 
the vinegar, of course, and showed him that by proper manipulation 
only twenty-nine grains of carbonate were required. ]Sdu)reover, 
the carbonate was m suspiciously large crystals and turned out to 
be pure bicarbonate, twenty-nine grains of which would be equiv- 
alent to but twenty-five grains of the crystallized carbonate. This 
manufacturer is not the only one who has for years rested satisfied 
with cold testing by something supposed to be carbonate of potash, 
but really of unknown strength. 

The author gives a pretty full description of the wrought iron 
retorts which he himself has used in charring wood ; but in size 
and general arrangement they do not seem to us to be speciallj 
worthy of imitation. He also describes a judicious modification 
of Reichenbach's kiln, which he prefers for operating on the largest 
scale, because, as he says, the horizontal iron retorts soon bum out, 
and they allow but small quantities of wood to be distilled at once. 
The first cost of iron is great, especially in regions where wood is 
cheap, and those who have wood in abundance and wish to carry 
on a large business, would do well to try something like the kik 
which he recommends. Rectangular and circular kilns of brick 
are most commonly used in this country for the simple charring of 
wood, but not when the acid is the chief object of the operation. 
Our makers of pyroligneous acid distil wood in iron retorts, and 
some even so far blindly copy what they have seen that they very 
absurdly have the cylinders six feet long, though the wood is 
brought in lengths of four feet and consequently a part has to be 
sawed in two to fill out the odd two- feet. Others show more 
judgment in regard tp size, and after trying various forms, consider 
it most advantageous %o have cylinders cast in flanged quarters 
and boltfed together. But retorts to be heated merely by an ex- 
ternal fire cannot well be more than four feet in diameter, and are 
seldom made so large, so that it takes a great number to do much 
work. Some of our gunpowder manufacturers char their wood in 
' an apparatus which in some measure combines the advantages of 
the kiln with those of the older form of retort. It consists of a 
cylinder whose sides are made of quarter-inch boiler plate and 
riveted to heads of cast iron. Through the lower part, about eight 
inches from the bottom, runs horizontally a very thick cast iron 
flue consisting of a fire-place one foot in diameter, and four feet 
long, bolted to the front head, and an extension six inches in diam- 
eter slipping loosely tTarougb. ^ \iol^ m llxa ba^ck head. There is a 
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bole in the front bead corresponding to the diameter of the 
fire-plaoe and closed by a door swung on hinges. To a hole in 
tbe upper part of the back head is attached a pipe six inches in di- 
ameter for carrying the vapors to the condenser. In the upper part 
of the fropt head is a hole about three feet square, for chargm^ and 
discharging, which is closed by a flat cast iron door hun^ on hinges 
and held tight by a cross bar and wedges. The retort is so set in 
brick work, that when the flame from the wobd burned in the fire- 
place has passed through the extension to the back end, it turns and 
wraps around the cylinder and passes into a chimney over the front 
end. The two pipes constituting the fire-place and its extension, 
have to be renewed every year or two, but the cylinder will last 
many years. As the charging door must necessarily be over the 
fire-place, these retorts are very inconvenient to discharge, and are 
not even easily charged. But the difficulty may be remedied by 
making the retort of greater diameter so as 'to give room for two 
interna^ flues instead of one. In an improved form the cylinder 
is made seven feet in diameter and thirteen feet long, with cast iron 
heads nearly two inches thick. In the central part of the front 
head is an opening extending from top to bottom and of such 
width as to allow a man to walk in and carry the wood for charging. 
In the lower part, on each side of this doorway, is a hole thirteen 
inches in diameter forming the entrance to the fire-place, which is 
a thick iron pipe a little over four feet long, or long enough to take 
in a common stick of wood. These fire-place apertures are fur- 
nished with hinged and latched cast iron doors. The charging ap- 
erture has a door not simply flat, but with returned edges like a 
shallow trunk lid. These returned edges add greatly to the strength 
and stiffiiess of the door and prevent it from warping in the casting 
or while in use. The door is hung on very stout hinges, and during 
the distillation it is kept closed by three cross-bars with set screws 
From each fire-place pipe, a cast iron flue eight inches in diameter 
extends just through the back head of the retort, and this slip-joint 
is kept tight by luring with clay or mortar. Only the lower part 
of the back head is exposed to the flame from the fire, the retort 
being set so that the flame turns, after leaving the internal flue, and 
passes forward under the lower half of the cylinder, then up and 
backward around the upper half to a chimney at one of the back 
comers of the brick work. To a hole twelve mches in diameter in 
the back head is attached a cast iron pipe which carries the volatile 

Eroducts of the distillation to a suitable condenser. Such a retort 
olds nearly three cords of wood and is quite as easily worked as 
a one-cord cylinder. The distillatioii occupies thirty-six hours and 
requires about one cord of wood for ftiel, a quantity proportionally 
somewhat less than that consumed in heating the* smaller retorts. 
In the second division of the work, the author gives plain and 
concise directions for preparing dry acetate of lime, other acetates 
having commercial importance, acetic acid, and wood spirit. This 
book, like all others, throws no light? on the interesting problem, 
how to purifjr pyroUgneouB acid without tbe TOTmi^sX^yoX* ^^^ «fc- 
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pensive process of converting it into acetic acid proper. The only 
practical answer that we have hitherto been able to obtain is butt 
partial one. K we distil the acid, treat the product with enougli 
chlorid of lime to oxydize and precipitate the dissolved tar, about 
a pound of bleaching powder to five gallons of the distillate, — ^add 
sufficient muriatic acid to take up the lime, and then redistil, — ^we 
obtain an almost colorless vinegar which is pure enough for many 
uses in the arts, but still retains an unpleasant odor. 

Lastly, the book treats of the very few soluble products which 
may be obtained from the tar, and of the sanitary aspects of the 
whole business. 

Though the work contains little that is really new, and some d 
the methods given are susceptible of improvement, the manu&o- 
turer of progressive disposition will find it well worth reading, and 
he may get from it some hints which will tend to a bettermg of 
his own plans. j. m. o. 

2. Redamation by Eug, Wi JERlgard, (From a letter to the 
editors, dated University of Mississippi, Oxford, January d, 1868.) 
— ^In Budge's Handbook of Physiology, edition 1862, page 940, 
where the distinction between "savors" and "flavors'' is dis- 
cussed, the entire credit of the discovery and explanation of these 
facts is given to Dr. Schinner, who in a "Dissertatio," 1856, and u 
" Deutsche Klinik," 1859, puts forth as new, a portion of what, so 
long ago as 1849, was demonstrated before a class of fellow students 
and upon no less a person thati that of Prof. Ludwig, then at Zu- 
rich, by my brother, Dr. Theod. C. Hilgard (now of St. Louis) and 
myself ; was subsequently made the subject of my brother's inaug- 
ural thesis, maintained before the faculty at Wtirzburg, in 1852 ; 
then formed the substance of a paper read before the American 
Association at the meeting of 1854, and published in tbat year's 
proceedings. 

These dates suffice to establish priority even as to publication, 
on my brother's part, which priority would be greatly antecedent 
had not Prof. Ludwig failed to realize the importance of the ex- 
periment to which he himself was subjected, by attributing his 
failure to perceive the flavor of the garlic placed in bis month 
to a benumbing of the gustatory, nerves by the pressure of the 
unrelenting fingers which ^ closed his nostnls spite of his spas- 
modic efforts to free them, to " nervous consensus," and the like. 
He therefore neglected the entire subject in his text-books published 
at the time ; but the matter got wind, notwithstanding, so that 
when my brother spoke of it to Prof. Virchow at Wiitzburg, three 
years after, the professor observed that it was not entirely new, it 
having been heard of from Zurich, My brother's experiments on 
the subject (in most of which I participated, having started them 
in consequence of a suggestion made to me in 1848, by Prof M. Tem- 
ple of Philadelphia) were carried on, and made no secret of, suc- 
cessively at Heidelberg, Zurich and Vienna, which,* together with 
the thesis at Wtirzburg, and publication as just stated, renders Dr. , 
Sobinner^B originality a little c^e^\k)fX:ksiXA&. ^\x%sv<^^\» ^^ ^IL^ it ^ 
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took thirteen y 6ars from the time these important distinctions were 
establisHed and divulged hj Americans to the highest authorities 
on the subject of Physiology, then recognized on the continent, to 
make an impreission on European {>h^siologists so far as to lead 
them to put it into a text-book This is not, surely, the spirit likely 
to promote the progress of true knowledge, and has too frequently 
the effect as weUas the appearance of a mppressio veri, 

EUG. W. HiLGABD. 

University of Mississippi, Jan. 8, 1868. 

3. On the spectra of the meteors of November 13-14, 1866 ; by 
John Bbowning, Esq. — ^To view the shower I chose the observa- 
tory of Mr. H. Barnes, at Upper HoUoway. The situation was 
good, the observatory being built on high groukid and so placed 
that the radiant-point rose m the contrary direction to the lights 
of London. 

I devoted my attention exclusively to attempting to obtain the 
spectra of as many meteors as possible. 

After catching a few spectra in different directions, I at length 
decided on keepmg the direct-vision prism pointed a little to the 
west of Leo Major, with the axis of the prism parallel to the hori- 
zon. The spectra which I saw were those of meteors which started 
from the radiant-point and passed through the belt of Orion. Of 
course the number of meteors which came into my field was com- 
paratively limited ; but the whole of them travelled in a direction 
parallel to the axis of the prism, a condition essential in the obser- 
vation of the spectra. 

From the rapid flight of meteors rendering the spectra very dif- 
ficult to catch, I cannot pretend to speak with confidence of the ap- 
pearance of the spectra shown by the prism ; but I saw a great 
difference between the spectra^ I believe that I saw spectra of the 
following kinds : — 

A. Continuous spectra, or those in which the whole of the colors 
of the solar spectrum were visible excepting the violet rays. 

B. Spectra in which the yellow greatly preponderated, but which 
in every other respect resembled those above described. 

C. Spectra of almost purely homogeneoua yellow light, but with 
a faint continuous spectrum — ^that is, a faint trace of red on one 
side and green on tne opposite side of the yellow portion of the 
spectrum. 

D. Spectra of purely homogeneous green light ; of this kind I 
only saw two. 

1 observed through the prism spectra of several trains. The 
light, which was mostly blue, green, or steel-grey, generally ap- 
peared homogeneous ; but this may have arisen from uie light hav- 
ing been too faint to produce a visible spectrum. Stars below the 
second or third magnitude, although visible through the prism, 
fail from this cause to give spectra in which blue and red are per- 
ceptible. 

It will probably be remarked that I have not spoken of having 
observed Bnjr Imes in the spectra^ All the nudel B»bi&&d. \a ^^ 
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continuous spectra which contained the whole of the colors of tbe 
spectrum ; what I should term the tails, not the trains, of the nuclei 
presented the appearance I have descrihed. In every instance I 
remarked that orange-bellow appeared to prq[>onderate over the 
other colors in the contmuous spectra. When a prism only is used, 
it seems to me impossible that any sharply-defined . lines uionld be 
shown. StilL from differences in the colors of spectbra, some info^ 
mation may, 1 think, be obtained. As is well known, chemists and 
mineralogists infer the presence of certain elements in the substance 
under analysis from the color communicated by the substance to 
the blowpipe flame. Thus, if the flame become yellow, they sus- 
pect the presence of sodium ; red, strontiimi ; green, barium or 
thallium ; lavender, potassium. The prism will do more than this; 
it will show if the flame contains even a faint trace of any other 
color, while without the prism the faint color would be completely 
masked by the color which predominates. From the difliculty of 
catching meteors within such a narrow space, I fear it will be found 
impossible to use a prism provided with a slit formed by a pair of 
knife edges so as to define any lines. But I think it may be pos- 
sible to use a prism in connection with a cylindrical lens. Siu^ 
an arrangement would be capable of showing well-defined lines tf 
the observed meteors contamed any elements whi^h would give 
bright lines in an ordinary spectroscope. — Monthly Notices of the 
HoycU Astronomical Society ^ Jan. 11, 1867. 

4. National Academy of Sciences. — At the recent January 
meeting of the Academy, held in Washington, the following pa- 
pers were read. 

On the practice character of the usual thermometer scales, and 
a common substitute for them ; by A. Guyot. 

The use and interpretation of single and double linear associa- 
tive Algebras ; by Benjamin Peirce. 

On the existence of a great central zone of fracture of the sur- 
face of the globe ; by A. Guyot. 

A communication respecting the oosmical theory of the Noyem- 
ber meteors ; by A. C. Twining. 

The history of a week in the life of a young Salmon; by L 
Agassiz. 

On the Fauna of the Gulf of Mexico at great depths; by L 
Agassiz. 

Remarks on the Buffalo of North America ; by L. Agassiz. 

On the penetration of sound ; by Joseph Henry. 

Some points in the geological development of the continent be- 
tween the Rio Grande and Arkansas river ; by John L. LeConte. 

On a reflector to be used as a signal in geodetic operations ; by 
J. E. Hilgard. 

Exploration of the Coast of Alaska ; by Geo. Davidson. 

Comparison of the iron meter belonging to the American Phil 
Soc, and used as the standard measure of the Coast Survey, with 
the platinum standard meter of the " Conservatoire des Arts et 
Jtfetiers " in Paris, in the ftunmx^T oi \^^1 \ ^7J ^ • V^ * Bwuard. 
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On observations of the zodiacal light ; by Benjamin Peirce. 

Notes on a treatise on topographical drawing, by J. £nthoffer; 
by J. E. Hilgard, 

Remarks upon the condition of the skeleton of Mastodon found 
at Cohoes, N. Y., and its relations to the geology of the surround- 
ing country ; by James Hall. 

solution of a particular form of Algebraic equation ; by Benj. 
Peirce. 

Note on the velocity of transmission of pereeptions and voli- 
tions ; by B. A. Gould. 

6. On the Miocene Mara of North Greenkmd; by Professor 
Oswald Hbsb. (Translated by Bobert H. Scott.) — ^Among Prof. 
Beer's important results is the following. The flora of Atanekerd- 
luk proves, without a doubt, that North Greenland, in the Miocene 
i^)och, had a climate much warmer than its present one. The 
difference must be at least 80® F. 

He says that the evidence from Greenland gives a final answer 
to those who objected to the conclusions as to the Miocene climate 
of £urope drawn by him on a former occasion. It is quite impos- 
nble that the trees found at Atanekerdluk could ever have flouiv 
ished there if the temperature were not far higher than it is at pre- 
sent. This is clear first firom many of the species, of which we 
find the nearest living representatives 10° or even 20° of latitude 
to the south of the locahty in question. Some of the species are 
quite peculiar, and their relationship to other forms is as yet in 
doubt. Of these the most important are a Daphnogene (D. !&anii), 
the genus M* Glintockia^ and a Zamites, The Daphnogene had 
lar^e, thick leathery leaves, and was probably evergreen. 

Jh' Clintockia^ a new genus, comprises certain specimens belong- 
ing, perhaps, to the fkmuy of the Froteace». The Zamites is also 
new. Inasmuch as we know no existing analogues for these plants, 
we cannot draw accurate conclusions as to the climatal conditions 
in which they flourished! It is, however, quite certain that they 
never could nave borne a low temperature. 

If, now, we look at those species which we may consider as pos- 
sessing living representatives, we shall find that, on an average, 
the highest hmit attainable by them, even under artificial culture, 
lies at least 12° to the southward. This, however, does not give 
a fair view of the circumstances of the case. The trees at Atane- 
kerdluk were not all at the extreme northern limit of their growth. 
This may have been the case with some of the species ; others, 
however, extended much farther north ; for in the Miocene flora 
of Spitzbergen, lat. 78° N., we find the beach, plane, hazelnut, and 
some other species identical with those firom Greenland. For the 
opportunity of examining these specimens, I am indebted to Pro- 
fessor Nordenski5ld. At the present time the firs and poplars 
reach to a latitude 15° above the artificial limit of the plane, and 
10° above that of the beach. Accordingly we may conclude that 
the firs and poplars which we meet at Atanekerdluk and at Bell 
Sound, Spitabei^eDf must have reached up to the iiot^ ^\^*vdl v^ 
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&r forth as there was land there in the Tertiary period. The hiUg 
of fossilized wood found by M'Clure and his companions in Banb 
Land (lat. 74** 27' N.) are therefore discoveries which should not 
astonish us ; they only confirm the evidence as to the original veg- 
etation of the polar regions which we have derived from otha 
sources. 

He then selects Sequoia Langadorffii^ the most abundant of the 
trees at Atanekerdluk, and proceeds to investigate the conclusions 
a9 to climate deducible from the fact of its existence in Greenland. 
Sequoia sempervirens Lamb. (Red-wood) is its present representa- 
tive, and resembles it so closely that we may consider S. aenv' 
pervirens to be the direct descendant of /SI Langsdorffii. Thig 
tree is cultivated in most of the botanical gardens of Europe, and 
its extreme northern limit may be placed at lat. 53° N. For its 
existence it requires a summer temperature of 60° F. Its fruit re- 
quires a temperature of 65° F. for ripening. The winter tempera- 
ture must not fall below 81° F., and that of the whole year most 
be at least 50° F. AccercUngly we may consider the isothermal 
of 50° as its northern limit, lliis we may then take as the nortli- 
em temperature of the Sequoia Langadorffii^ and 50^ F. as the 
absolute minimum of temperature under which the vegetation of 
Atanekerdluk could have existed there. 

The present annual temperature of the locality is about 20° F. 
Dove gives the normal temperature of the latitude (70° N.) at 16° F, 

Professor Heer concludes his paper as follows : — 

I think these facts are convincing and the more so as they are 
not insulated, but confirmed by the evidence derivable from the 
Miocene Flora of Iceland, Spitzbergen, and Northern Canada. 
These conclusions, too, are only links in the grand chain of eyir 
dence obtained from the examination of the Miocene Flora of the 
whole of Europe. They prove to us that we could not by any 
re-arrangement of the relative positions of land and water prodnoe 
for the northern hemisphere a climate which would explain the 
phenomena in a satisfactory manner. We must only admit that 
we are face to face with a problem, whose solution in all probability 
must be attempted and, we. doubt not, completed by the astron- 
omer. 

OBITUABY. 

Christian Gottlieb Ferdinand Engel, bom at Magdeburg 
in Prussia on the 8th of March, 1805, died on the 12th of July, 
1866, at Tremont near New York. A man of singular beauty and 
simplicity of character, an artist and a scientist, he well deserves 
a few words in remembrance of his honorable and useful life. Mr. ' 
Engel received his first instruction ^t a public school in hishiative 
city. The stem will of his father compelled him to learn the trade 
of a carpenter, but he devoted himself without his father's knowl- 
edgfi to the study of mathematical drawing, and at the age of i 
sixteen sent to the Academy of Arts, in Berlin, a work which re- 1 
cei ved the highest prize. Surprised and touched, his father no longer j. 
opposed, the youth B wisheft', na ewfeeta^xJaa^Q^^'^ji^Q^'Sil ks^^vi. t 
llagdeburg, and at tlie coucVviAoii oi \t\& %\.\3A^«?^,\*Qtfe «aS&.^^^^^ 
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honorable testimonials. He settled at first in Magdeburg as a 
teacher of drawing, removed thence to Hamburg, where he taught 
descriptive geometry, and finally went to Berlin, devoting hmi- 
Belf with extraordinary industry and success to the work of in- 
Btmction. His lectures upon geometry and optics soon became 
popular and were attended by enthusiastic students from all 
classes in life. In 1836 he prepared the constructions and drawings 
for Wolff's descriptive geometry, and some years afterward pub- 
lished, in connection with Prof Schellbach, two volumes of descrip- 
tive optics, to which Prof Schellbach contributed the text and Mr. 
Engel the drawings. The work is one of extraordinary beauty and 
value, but is, we believe, but little known in this country. Mr, 
Engel's optical studies soon led him to the wave theory of light ; 
he first drew and then executed in wood a model of the wave surface 
in biaxial crystals. Of these models Prof Plticker in Bonn re- 
ceived the first ; the second was sent to the great Exhibition in 
London, where Mr. Engel received a prize medal. He afterward 
published axonometrical projections of the most important geo- 
metrical surfaces and sheets of copies for descriptive geometry. 

In 1848 the Revolution broke out in Germany, and Engel 
embraced the liberal side with all the enthusiam of his nature. 
Sow sadly the hopes and aspirations of the German liberals were 
lefeated, we all know. Disappointed, disheartened, and persecu- 
ted in the political reaction which followed, Mr. Engel sought a 
aiore congenial home in this country. For nearly eighteen months 
Ekfter his arrival misfortune sieemed to pursue him ; his scanty sav- 
ings rapidly wasted, no means of support offered themselves, and he 
had formed, the resolution to go to England when he made the ac- 
quaintance of a few men of scientific tastes and pursuits who ap- 
preciated the beauty of his work, and who could not but admire his 
simple, modest, unobtrusive character. He now found occupation 
in making optical models of various kmds in wood and plaster. 
Of these perhaps the most beautiful are the model of the wave-sur- 
fiEKses in biaxial crystals and a wooden model exhibiting the pas- 
sage of a plane through all the varieties of elliptic to circular^ 
vibrations and back again to a plane vibration at right angles to 
the first. The attention of the late Prof Bache having been di- 
rected to Mr. Engel's drawings and models, the latter received an 
invitation to enter the service of the Coast Survey. In 1866 he 
undertook the drawing of the instruments and apparatus of the 
survey for the great work which Prof Bache had projected, 
and eiren engraved the outlines on copper with his own hand. 
During the last years of his life he was occupied privately with the 
projection of curves of equal illumination, hoping in this manner 
to place topographical drawing upon a scientific basis.*" 

Science in our country has met with a real loss by the death of 
Hr. Engel. He possessed in a higher degree than any person 
irhom we have ever known, a true geometrical sense. He solved 

* Mr. Engel Jeft a large collection of optical and geometrical models which are 
now^n Bale for the bene&t of Ida widow, a&d whl(^ may \>q aeoM «X ^ \A&K^^\^ft 
?lMoe, New York, 
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difficult problems with the greatest readiness by eonstmction alom^ 
and his models are marvels of beauty and precision of workman 
ship. His skill with the drawing pen was anequalled^-and it w<ndd 
be difficult to find anything more beautiftd in their kind than \m 
drawings of caustio curves, in the work above referred to, andsoae 
unpublished optical sketches which we have had the privilege tf 
seeing. w. o. 

Sir David Brewsteb, K. H. — Sir David Brewster died at 
age of 86 on the 10th of February last. 

V. MISOBLLANEOUS BIBLIOGBAPHY. 

1. TTie American JEJpkemeris and Nautical Almanetc for ih$ 
year 1869. Published by authority of the Secretary of the Navy. 
Bureau of Navigation, Washington, 1867. Large 8vo, pp. 61«, 
with Appendix, pp. 40. — ^This is the 15th annual issue of the AIne^ 
ican Ephemeris and Nautical Almanac, the first volume havint 
been that for the y^ear 1865. The first 248 pages forms the NatilA- 
cal Almanac, and is intended for the use of Navigators. It is for ^ 
that object computed in Greenwich tima The remaining portion 
is Astronomical, and is constructed for Washington time. 

It is the province of such a work to predict astronoanical jte* 
nomena, especially to give those predictions that supply the pr•^ 
tical necessities of navigators, exploring expeditions, boundaij 
commissions, coast and lake surveying parties, and astronomicd 
observers generally. 

The necessity of such publications, and the propriety of their 
issue by government, is evident from the simple fact, thiat almost 
all civilized nations issue them annually, even though their com- 
merce, their geographical explorations and surveys, and their asti^ 
nomical establishments, in most cases, bear no comparison in extent 
with those of our country. 

The oldest series is the Connaissance des TempSy published by 
the Bureau des Longitudes of the French Gpvemment. This was 
first issued in 1679, so that the volume for 1869 is the 191st of the 
series. The Nautical Almarmc and Astronomical Ephemeris "^tI^ ' 
lished by the Lords Commissioners of the Admiralty of England, 
was begun in 1767, the volume for 1871 making the 106th of the 
series. Ninety-four volumes of the Berliner Astronomisches Jahr- 
buchy more than ninety volumes of the JSffemeridi Astronomichi, 
of Milan, more than fifty of the Russian Nautical Almanac, u 
well as the several series from Vienna, Coimbra, Lisbon, Madrid, 
Rio Janeiro, and other places, show either that the necessity for 
such a publication has been felt among all the nations thus repre- 
sented, or else that it was considered a discredit to a country to be 
dependent for a nautical almanac upon a foreign government. \ 

Unquestionably at the present day the best known and mort* ' 
important of these Ephemerides are tne British Nautical Almanac^ 
the Berliner Jdhrbuch^ the Connaissance des TempSy and the 
American EpJiemeri^ T\iO»eoi'^i!L«b\i%xi<^.^^\sD\s^^ ; 

lent reputation, but cmi YiaxflX^ \>e ^\«b^^^ Ss^^^ ^cs^^tss^B^ "Ssl*^ 
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form of' the tables the excellent arrangement of the British Alma- 
nac, devised in 1830 by a committee of the Royal Astronomical So- 
tdety, has been most wisely followed hj the American Ephemefis. 
Ohanges fi-om a system so well known m our marine, ought not to 
be made without great reason. Yet in the details there are con- 
siderable differences. The tables employed are generally different. 
For the Sun the Nautical Almanac uses LeVemer's, the American 
Ephemeris, Hansen and Olufsen's. For the Moon they use seve- 
rally Hansen's and Peirce's. For Mercurjr, Venus and Mars, the 
former employ LeVerrier's tables, for Jupiter, Saturn and Uranus, 
those of Bouvard, and for Neptune those of Kowalski. In the 
American Ephemeris, Winlock's tables of Mercury, Lindenau's 
tables of Venus and Mars (with corrections by Airy, Breen and 
LeVerrier), Bouvard's of Jupiter, Saturn and Uranus, (with cor- 
rections) are used. For Neptune, Peirce's theoj^ and Walker's 
orbit are adopted. In the Appendix, is an Ephemeris upon the 
later orbit of Newcomb. To the usual Ephemeris of the planets, 
is added a table of the rectangular coordmates, of use in compu- 
ting pertnrbationB. 

In the places of the fixed stars there are still greater differences. 
The apparent places for the upper transit for every ten days are 
given m the .Ainerican Ephemeris for 198 stars, in the Nautical 
Almanao for 147, in the Connaissance des Temps for 116, and in 
the Berliner Jahrbtich for 72 stars. Hardly any portion of the 
Almanac is more useM to the practical astronomer, whether on an 
exploring expedition, on a surveying party, or in a fixed observa- 
tory. In another point the American Ephemeris surpasses all the 
others, namely, in the materials for computing occultations. There 
ifl in this a special aj^propriateness, as there are so many parties in 
all portions of our wide country, who need to observe these occulta- 
tions to determine the longitudes of their stations. 

The volume for 1869 has been prepared under, the directioii of 
Prof J. H. C. Coffin, those of the years immediately preceding by 
Prof J. Winlock, now of the Cambridge Observatory. Only an 
astronomer can direct such a work, and secure that accuracy with- 
oat which it is worse than useless, and we trust that the post of 
superintendent will never be regarded as one to be conferred in 
routine upon officers who are not astronomers. 

We learn with regret that the Committee on Appropriations of 
the House of Representatives has felt it necessary to reduce the 
small amount estimated for the Ephemeris, by nearlv one-half 
We cannot believe that a permanent reduction of the size or char- 
acter of the Almanac is intended. Too many material interests 
are concerned, and the credit of the country is too deeply involved. 
But if the diminution of the appropriation is not to be permanent, 
it is very unfortunate that it is to oe made at alL The volumes 
should be issued two or three years in advance, and to accomplish 
this the appropriations must be regular. Under its past and pres- 
ent able (urection the almanac is such, as to compare favorably with 
any similar publication in the world. But irresular ot \3aa.dfe<3(^"a.\fc 
OTpport wiWiSfiire/y prevent its maintaining a ckat^ctiet ct^diXsiJ^'^ 
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to a country with such large maritime interests, such a territory to 
survey, and we may add, one that is so honorably known for its 
astt*onomical scienca * 

2. Sound: A course of eight lectures, dbc; by Jomr Tyndall, 
LL.D., F.R.S., <fcc. <fcc. London. Longman, Gre^s & Co. 1867. 
— ^This work on sound by Dr. Tyndall, is a popular exposition 
of the leading phenomena of sound and especially of what may 
be termed Opt-ctcoustics. It is a stenographic report of eight lec- 
tures delivered at the Royal Institution. Such books have nearly 
the life and freshness of the spoken lectures,^ while they have this 
advantage over the latter, that the experiments, never miscarry, 
and that all who are addressed have an equal opportunity of see- 
ing and hearing. 

The general public has heretofore been compelled to rely for its 
knowledge of science too largely upon the productions of third, 
fourth or nth rate men, who often furnish rhetoric (falsely so-called) 
for truth and fancy for fact. This necessity is fast disappearmg. 
By this volume and by his previous one upon beat. Dr. Tyndidl 
has set an example of condescension to the wants of the age, 
worthy of imitation by others of our masters in science. Dr. Tyn- 
dall has indeed rare gifts for a popular teacher. Philosopher, o^ 
ator and poet (for he has written much poetry, though no verse), 
his lectures are at once exact, clear' and beautuuL As a specimen 
of his power of lucid exposition, we cite his account of LaPla^'s 
mode of reconciling the observed and calculated velocities of sonnd 
in air (pp. 30-32). As one among manj^instances of a command 
of felicitous expression scarcely ever seen outside of poetry, we 
refer to his description of Wheatstone's telephonic concert, (p. 81). 

In his lectures on heat, the author appeared more prominently 
as a discoverer. In the present work, original labors are not wan^ 
ing, but he is mainly an expositor of the researches of others, and 
most conspicuously of Helmholz. 

The true source of ** timbre " in musical sounds, the composition 
of vowel sounds and the origin of resultant tones, as given in the 
remarkable work* of the latter philosopher, are here satisfactorily 
presented. We miss, however, with some surprise, even in a pop- 
ular account of Helmholz's discoveries, what is perhaps the most 
significant and the least anticipated of them all ; namely, that the 
timbre of a musical sound is independent of the difference of phase 
under which its constituents are united. Before Helmholz, men 
had attributed timbre to the union of subordinate sounds with 
the ftmdamental tone. (See Daguin, tome 1, pp. 469, 485.) Bnt 
it was universally held and taught, we believe, that the origin of 
timbre probably lay in the peculiar orbit of the vibrating particles 
of the soniferous medium, because the periodic time of these pa^ 
tides being appropriate to pitch and to amplitude of their excu^ 
sions (orbits) to intensity, there was really nothing left for * timbre' 
but the configuration or the orbit. Helmholz's discovery of the 
independence of timbre and phase, shows that difference of timbre 
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is accompanied by difference in the orbital motion of the particles 
of the sound-conductor, yet identity of timbre is compatible with 
marked difference in the distribution of density in the sound-wave 
and so in the extension of the particles. How beautifully is the 
physical law explained by even the partial knowledge we have of 
the nature and structure of the labyrmth of the human ear ! Helm- 
holz finds in Gorti's organ and Schultze's bristles, an instrument 
adapted to analyze a complex sound, without reference to the 
phase of its components. Dr. Tyndall strangely notices this struc- 
ture of the ear, without adverting to the remarkable physical law 
which it explains. 

In the midst of so much that is true and beautiful iii the book, 
it is almost invidious to notice minute defects, yet we must say 
that the word * obertoene'* seems not to be happily rendered by over- 
Umes. The latter word suggests dominant rather than higher tones. 

It is to be remarked too that the snow-fall, mentioned on page 
19, appears to have had an effect upon timbre^ not noticed by the 
Dr. and indeed previously entirely unsuspected. It changed good 
French into bad French. But perhaps the guides fell into a cre- 
yasse, in which case the exclamation ^ n<yus sommes finis ' was quite 
naturaL ^ s. 

3. Ouyots Geographical Text Books; 1, Primary ; 2, Intermedi- 
ate ; 3, CoDMnon SchooL New York, C. Scribner & Co. — ^These three 
Tolumes are likely to attract the attention of all who see them be- v 
cause of their beautiftil engravings and maps, and because of their 
clear and satisfactory typography ; but these are minor merits. 
The true value of the series consists in the fact that it is prepared ' 
by one who is a master of the science which he treats and who is 
also a skill^l and experienced teacher, well acquainted with the 
requirements of American schools. Such text-books are so rare in 
the educational literature of this country, and the number of man- 
ufactured " text-books, prepared by incompetent persons is so great, 
especially in elementary science, that all who are interested m the 
promotion of thorough education and the diffusion of true science 
should welcome the appearance of new manuals which can honestly 
and heartily be commended. The highest praise in our opinion is 
due to the Geographical series of Professor Guyot. K the largest 
volume of the three could be made the basis for a thorough exam- 
ination of candidates for admission to the college and the scientific 
school, we are confident that the higher education of the young 
men would be much easier than it is at present, when their geo- 
graphical training is admitted to be disproportionately defective. 

"nie Guyot books are the only geographies which we know of in 
the lang«age recognizing throughout, the fundamental, natural 
characteristics of every region on the globe. The scholar is made 
familiar at the outset of his studies with the aspects of Nature, 
and he is soon led to discover that the physical peculiarities of the 
different countries underlie, and to some extent control national and 
political characteristics.^ This familiarity is carried at every step 
mto more and more detaiL We shall not be surprised if teachers* 
who are only fandliar with such geographiea ai& <^%^^ X^^l. >i\i<^ 
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memory by requiring the acquisition of long lists of names, at first 
pronounce the Guyot series strange and hard ; but we are persua- 
ded that if thev will carry a sin^e class through either book, they 
will find that the reasoning facuUies of the pupil have been tndned 
as well as the memory ; and that the powers of judging, comparing 
and of image-forming has been very greatly enlarged. Since Ge- 
ography is the one' study involvrng an acquaintance with the 
world of nature, which has been gradually introduced into the 
common schools, it ought to be taught on right principles, and now 
for the first time among us this is possible. 

The maps which illustrate the Guyot books are admirably pre* 
pared, so as to exhibit at once, natural features and political mvi- 
sions. They are &ee from imnecessar]^ details and present impor- 
tant general truths in a bold, impressive manner. Some of these 
maps are the best cheap maps which can readily be obtained for 
any purpose, those of our own country having original merits of 
especial value. We have repeatedly commended them to those 
who were in search of a trustworthy atlas at a moderate price. 

In the Literary preparation of these books. Prof Guyot has been 
assisted by Mrs. Mary H. Smith, of the Oswego Training School, 
a very competent teacher, and thus it is thought that his hooks 
have been made still more acceptable to American instructors. 

The wall-maps, which are issued by the same publishers, and 
are prepared by Mr. Guyot and his associate, Mr. Landoz, are an 
excellent accompaniment of the text-books, and they are of great 
independent value. They may be had in any one of three dimen- 
sions according to the room for which they are designed. The kr- 
ger sets are amnirably adapted to college lecture rooms and acad- 
emies, and the smaller to ordinary schools. 

4. A Jbumey in Brazil; by ftofessor and Mrs. Louis Agassiz, 
640 pp. 8vo, with several plates. Boston^ 1 868. (Ticknor Sd Fields.) 
— This work on the Brazilian expedition of JProfessor Agassiz, 
whose departure was announced in the volumes of this Journal for 
1865, has a double interest from its joint authorship. The Jonnial 
of Mrs. Agassiz is Ml of interesting incident and description, writ- 
ten in a graceful and attractive style. Prof Agassiz has added to 
the chapters the results of many of his important scientific obser- 
vations, made by sea and land, on his favorite topics, fishes and 
other life of the sea and rivers, distribution of species, glaciers, and 
general geology. A book notice does not afford space for pres^t- 
mff or discussing the views brought forward. The work is pub- 
lished in the best style, and is illustrated by plates giving exceUent 
views of the scenery about Rio Janerio, ^rara, and the plains of 
the Amazon ; though wood-cuts, several of them might be taken 
for steel-plate engravings. 

Greological Survey of California. Paleontology. Vol. n, Section I, Parti, 
Tertiary Invertebrate Posaila. Plates. (13 plates, from drawing^ by the Paleon- 
tologist, W. M. Gabb.) 

Organic Philosophy. Vol. 11; outlines of Ontology: Eternal Forces, Lawi 
and Principles; by HughDohiwrty, "M.T3. 456 ^p. 8vo. London, 1867. (Trab- 
ner & Co.) Keceived too \ate toi «b uo\.\!ca. 
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Art. XXX. — On the Musical Ratios^ and our Pleasure in 
Harmonious Sounds; by Henry Ward Poole. 

Utility, in a liberal sense, may be assumed to be the goal of 
scientific investigations. We should all rejoice if the discov- 
eries in heat should lead to material results in making avail- 
able those immense forces which are said to result from the 
burning of a pound of hydrogen or of coal. It would be grat- 
ifying if the laws of light shall be so far understood, that we 
can have photographs fixed with the colors shown in nature. 
In the department of sound, utUity seems to be almost entirely 
confined to the musical department, where complicated vibra- 
tions and relations are excluded, and only the simple and regu- 
lar are admitted. And here, strange to say, in all times, the 
practice has been in advance of the science. 

Singers and players have used, and still are using, intervals 
which please themselves and their auditors, while the scientists 
liave not known that they used them, and have declared that 
really harmonious sounds are discordant and harsh. 

To illustrate this assertion, I take the last and most complete 
work on Sound* that I have seen. The excellence of other 
parts of this work, and the high merits of the author, make it 
noteworthy that after such minute experiment with metal and 
wooden rods, disks, singing flames, etc., the higher department 
should have received so little attention. 

* Sound. A course of eight lectures delivered at the Royal Institution of Great 
Britain, by John Tyndall, LL.D., P.R.S. London. 1867. 
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But although every singer and musician may have his uaa 
revelation of what musical intervals really are, it is importnutl 
that they should be understood and acknowledged by tne wo^ 
entific, and the teachers of music. 

It is not difficult to find a pair of children, or a quartette 
friends, who will sing in perfect tune. But in nearly e? 
church and music room is set up an organ with but tw( 
pipes in each octave, which can not make a perfect chord, 
one which would be tolerated by the vocalists referred to. Wliat j 
is the fault of these instruments ? Can instruments be madd 
and played in perfect tune ? First of all, what are the notei^j 
the scales, the harmonies, which composers write and artim 
execute ? These are some of the questions whose resolntiimj 
leads to useful results. The ignorance of teachers leads to 
mischief, that they spoil good singers, by compelling ^em 
take intervals from imperfect instruments. An example nillj 
show what I mean. Nothing is more common than to sung*] 
seventh, ratio 4 : 7, on the dominant harmony, concordaiiU 
and as any one would wish to give it. The theoretical boob] 
would have this given as 9 : 16, or about a seventh of a tone 
high. A teacher by the rude instruments now in use, 
require the pupil to sing the interval with something like ^\ 
error. The efiect on a good singer is to deaden his sensibilitf 
and consequently spoil him. It is remarkable that this into^j 
val of 4 : 7 is not recognized by Professor Tyndall, who haa^j 
apparently, aimed at giving what is known up to the preseDn 
time. That such an interval is used and is harmonious hat] 
been published in this Journal, eighteen years since, and dse-j 
where. 

Euler gives a good theory, which Professor Tyndall quotes] 
as follows. 

Euler analyses the cause of pleasure. We take deUgbt mordtr. 
It is pleasant for us to observe ' means co-operant to an end,' But 
then the effort to discern order must not be so great as to weary 
us. The simpler the terms in which the order expresses itself, the 
greater is our delight. Hence the superiority of the simpler ratios 
in music over the more complex ones. Consonance, then, according 
to Euler, was the spiritual pleasure derived from the perceptioii « 
order without weariness of mind. 

I approve of Euler's explanation but not of Professor Tyn- 
dall's statement. I understand that the musical ratios collec- 
tively are the simplest of the mathematical ratios, and that 
these are equally and entirely perfect and agreeable when Mj 
used in music. 

But our author states that the unison, 1 : 1, is the most per- 
fect. Next comes the octave, 1 : 2, still very haimoniouL 
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Next, the fifth, 2 : 3, is ^^ very pleasing, but the consonance is 
hardly so perfect as in the last instance; there is a barely per- 
ceptible roughness here. Next to the octave, this is the most 
pleasing combination/' The " roughness of the fourth, 3 : 4, 
10 a litUe more pronounced." The harmony of the major third 
4 : 5, is declared " less perfect," and that of the minor third, 
6:6," usually [?] less perfect still." And he declares the law 
that if the combination of two notes is the more pleasing to the 
«ar, the smaller the two numbers which express their vibrations.^' 

No ratio higher than 5 : 6 is mentioned, except 13 : 14, which 
18 declared " altogether discordant." As a reason, it might be 
Btated that the prime 13 is far beyond the limit of musical 
ratios. The ratios 6 : 7, 5 : 7, 7 : 9, and all reference to the 
chords derived from seven, are omitted by Professor Tyndall in 
this course of lectures. But he says that musicians have chosen 
the simple intervals " empirically, and in consequence of the 
pleasure they gave, long before any thing was known regarding 
their numerical simplicity." 

If musicians have chosen the most simple intervals as most 
pleasing, it is not true that they have considered fifths as in- 
ferior to octaves, or the latter as less pleasing than unisons. 
All the intervals named, and those of the harmony of the seventh 
with their inversions and derivatives, within due limits and 
properly combined, are entirely perfect and equally pleasing, 
one with the other. Beyond these limits, all are incomprehen- 
sible and alike unharmonious. Theorists have improperly 
classed fifths as " perfect concords," thirds, as " imperfect con- 
cords," and worst of all, the beautiful concord of the seventh, 
4 : 5 : 6 : 7, is called a " discord." It is difficult to say why 
such distinctions were made, unless they came from the imper- 
fect tuning of the keyed instruments which these theorists used. 

It appears that Professor Tyndall treats the coincidences of 
harmony and those of discordant vibrations under the same 
term; viz., "beats." And, following Helmholtz, he says that 
beats of 33 per second, are in their " condition of most intol- 
erable dissonance ;" and that " with higher rates than 33 the 
roughness lessens until at 132 it totally disappears." He then 
examines the several chords, as follows, beginning with the oc- 
tave: — 

Here our rates of vibration, are 

612—266; difference=256. 

It is plain that in this case we can have no beats, the difierence be- 
ing too high to admit of them. 
Let us now take theffth. Here the ratios of vibration, are 

384 — 256 ; difterence=128. 
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This difference is barely under the number 132, at which the berii 
yanish ; consequently the roughness must be yery slight indeed. 
Taking the/ourthy the numbers are 

384 — 312; difference=72. 

Here we are clearly within the limit where the beats yanish, Urn 
consequent roughness being quite sensible. 
Takmg the major thirds the numbers are 

320 — 256; difference=64. 

Here we are still further within the limit, and, accordingly, tba 
roughness is more perceptible. 

I^us we see that the deportment of our tuning forks is entirdy 
in accordance with the explanation which assigns the dissonanoei 
to beats, pp. 29^-300. 

There is an eyident error in the numbers assigned to tlw 
fourth. As four tuning forks are mentioned, they are probaUy 
those of the key-note, its octaye, fifth, and major thirds. The 
interyal of the fourth, then, would be obtained by sounding 
the fifth with the octaye ; giying 

512—384; difference =128 

which would giye to the fourth the same " roughness " as to tte 
fifth. 

If coincidences in the yibrations of simple chords be what 
is meant by " beats," it would be easy to show that 33 such 
beats per second are not necessarily disagreeable. It is stated 
that 33 yibrations giye a " perfect musical tone." If we sound 
with this its octave with 66 vibrations, we shall haye a still more 
agreeable musical effect, as always results from such addition 
to a yery low note — and there will result just 33 coincidences, 
or so called beats. But if we should add a fifth, with 49*5 vi- 
brations, the effect would not be so good. A major third, with 
41*25 yibrations would be intolerable, yet the "beats" would 
be just 33 in each case. Why is this difference ? The answer 
is found by examining the harmonic series: 

1 : 2 : 3 : 4 : 5 : 6 : 7 : 8 : 9 : 10. 

It is found that the seyeral prime chords, fifth, third, etc., 
are most sonorous and agreeable when taken in the relatiye po- 
sition as aboye. Assuming that the lowest sound has 33 vibra- 
tions per second, its octaye follows with 66, the fifth to the last 
99, the major third, to the double octaye, with fiye times 33, 
or 165, and the seyenth with seven times 33 or 231. The rule 
being as follows: 

The vibrations of the lowest notes which it is permissibk to 
use in the relations o/ Jifth, major thirds or seventh^ are in the 
relations respectively, as the numbers 3, 5, ?• The lowest au- 
dible sound may be tke limit iox ^u^&t&m*^ ot final chords, and 
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3f 80, the fifth must have at least three times its number of 
yibrations, the third five times, and the seventh seven times. 
At all events these different chords will always keep these rel- 
ative positions, or a fifth can always be sounded lower than a 
third, and both lower than a seventh; which accords with the 
practice of musicians. For certain melodic movements, it 
would seem as if all these intervals can be taken about an oc- 
tave lower than the limiting note of 33 vibrations would per- 
mit. Can not the vibrations of the octave below, or 16^, h^felt 
in union with the octave and other harmonics above, and in 
iiiis way be considered as audible ? For the musical ear hears 
only what is plain enough to be understood, and relations too 
remote are often made clear and agreeable by the addition of 
other sounds. So a note in combination may be audible, which 
fllone is not so. 

Composers know the variety and advantages which result 
Qrom tiudng chords in their various inversions, positions and 
listributions; but it is certain that the harmonic series shows 
bhe best order and the proportion of each element admissible. 
Thus, before the seventh is sounded, we have the fundamental 
note in three octaves, the fifth in two, and the major third only 
in one. 

Professor Tyndall says much about the harmonics, which he 
calls " overtones." He says : 

And be it remarked, that the overtones are indispensable to the 
character of musical soands. Pure sounds, without overtones, 
would be like pure water, flat and dull. 

I believe that pure water is good, either to use in its purity, 
or to mingle with other elements at pleasure, and that pure 
sounds are most desirable in singers and in instruments. It 
was a triumph when the piano-forte was made to give less of 
the jangling harmonics, and more of the pure fundamental tone 
of the string. He says that in the organ, the overtones are so 
much felt to be a necessity, that they are introduced by small 
pipes, that " in fact, a good musical clang requires the presence 
of several of the first overtones." 

It is asserted by Professor Tyndall that the vowel sounds are 
due to accompanying harmonics, and that the quality of sounds 
is also owing to their distinctive harmonics. That a flute 
sounds differently from a violin is owing to the fact that every 
flute has certain harmonics, while a viohn has others. But one 
violin sounds different from another, and the material of a tube 
alters its quality of tone. Each instrument has the character- 
istic quality of its class, and besides, something distinctive of 
!tsel£ There does not appear enough evidence to show that 
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tliis varied quality of tone is owing to Bncfa. simple cause m 
what is understood by harmonic tones. If this were tme, Ifa 
perception of the distinctive qualities would be easy, and i& 
the department of a musical ear. But quality of tone in goK 
eral, is not especially noticed by the musician, who only isaik 
with certain sunple and regular forms of vibration. The ya^ 
musical ear recognizes as quickly the tone of a voice, or that 
ring which tells that a dollar is made of silver. One can imag- 
ine that the infinite variety in the quaUty of tones is owinip to 
some difference in the con<^tionB and for^ of their yibnZiu, 
which the ear distinguishes by some wonderM faculty wfaichii 
not the higher perception of music. Such power of distin- 
guishing by the Cerent senses is possessed even by the low« 
ammals; in some cases beyond the power of man. 

Quality of sound is so little understood at present that ] 
distinctive terms are wanting. We speak indeed, of a loi»i I 
sound, which is one that can be heard at a long distance; of i 
a pure sound, called also smooth, sweet, and even soft, althoudi f 
the tone may be powerful. Any term expressing agreeahb 
qualities to any of the the senses is applied to plesusant soundt 
For example we have a hriUiant tone, borrowing the word fifon 
the sense of sight, a harsh or rough sound, as if to the mm 
of touch. When, in the theatre, music is desired, very pure in 
quality and in tune, and soft and even in power, it is technia^? 
known as " aerial music." We shall be glad to have more def- 
inite knowledge concerning the qualities of tone, but it depends 
on something outside of the harmonic sounds. 

In extension of the theory that beats of 33 per second are the 
most offensive possible, and that those of 132 are harmless, 
Professor Tyndall gives the several chords from the octave to 
the minor third, accompanying each note by its harmonic to the 
tenth degree. The octave is as follows: 
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Comparing these tones together in couplets it is impossible to 
get out of the series a pair whose difference is less than 264. Hence 
as the beats cease to oe \i«2iT^ ^Yio^ii \.Vk&^ x^^^h 132^ dissonance 
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nust be entirely absent from the combination which we have jnst ex- 
mdned. The octave therefore is an absolutely perfect consonance. 

There is something strange in calling a combination harmo- 
oions because the rapidity of the discordant beats is so -^eat 
that they are inaudible. The fact is, that a chord is nearly in 
tune and begins to give agreeable effects when its beats are very 
dow. When the cnord is more out of tune and the beats be- 
come rapid, and mingle in a flutter, whether of 132 a second or 
more, the ear ceases to regard the sounds as a chord; but it 
cannot be said that ^^ dissonance must l^e entirely absent;'' on 
tiie contrary it is terribly present. 

Whether the twenty sounds given above be harmonious or 
not, it can be shown that this does not depend on the circum- 
stances that there are no coincidences less than 132. For 
twenty other sounds might be added at random utterly discor- 
dant, but not beating slower than 192. For example, 265 : 
829, 266 : 530, etc., all having the difference of 264. And in 
m the examples given, the addition of the overtones does not 
effect the case, for if the fundamental tones have the desired 
lifference of 132, the first harmonic is sure to have twice this 
iifference, and the others still more. But a point might have 
been made, which has been overlooked by Tyndall, in the cir- 
cumstance that these overtones make a " rough " chord more 
harmonious. See the major third, 4 : 5, 330— 264= difference 
66, and the minor third, 5 : 6, 396 - 330=difference 66. These 
are called rough, because their differences are less that 132. 
But their first harmonics have a difference of 132, and all 
the following differences are far beyond the assumed limits of 
dissonance. But the whole theory is untenable. 

K the effect is good when each note is accompanied by har- 
monics, the reason will be found in the simple relations which 
exist, and in the circumstance that what would be complicated 
alone, may be clear when auxiliary sounds are present. 

After asserting the equality of the musical ratios in compo- 
sition, I admit the superiority of the simpler ratios for modu- 
lations. A change of key is best made to the fifth above or 
below, by the ratios 2 : 3, or 3 : 4. If the change by an octave, 
1 : 2, be considered as a modulation, it is an extremely simple 
one. But modulations do not seem practicable by a third or 
seventh, or the primes 5 and 7. Such a change would sound 
like an abrupt transition. 

In rhythm again, no other primes than 2 and 3 have been 
found available. A single composition has been made with^ve 
beats, or supposed equal divisions, in the bar, but no one desires 
to sing it or hear it a second time. It may be said that double 
time^ m general^ is more satis&ctory than triple; and because 
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it is simpler. Yet the waltz movement is perfectly clear to 
most lovers of music. The rhythm which results from joming 
three doublets or two triplets in a single measure gives an 
agreeable variety. _ 

Although Professor Tyndall remarks that it is not his "vo- 
cation to lead into the musical portion of Acoustics/* it is to 
be wished that so able a man would do so. The physical por- 
tion of musical acoustics, and the definition of musical inter- 
vals have also been omitted by a late lecturer on Harmony at 
the Boyal Institution (G. A. Macferren, 1867). Unless the in- 
tervals be defined, nothing is to be learned from a lecture on 
harmony, beyond what can be seen by studying the works of 
musicians directly. Let the syren be improved so as to rive 
chords with the number 7, and let reed-pipes give the vanons 
chords and melodies. Let us know the exact pitch of every 
note. Musical notation is a sort of short hand, which may 
not be understood by a mechanical player. One who under- 
stands harmony knows what the composer meant in all cases 
where the composer himself knew it. 

South Danvers, Mass., Feb. 1868. 

Since writing this paper with regret at the nerfect musical 
science has received, I have had the pleasure of leammg that they 
are doing better in Germany. First, I read the admirable book on 
the training of the " Voice in Singinsr," by Mrs. Enmia Seiler, late 
of Heidelberg, and co-laborer with Dr. Helmholtz, in this depart- 
ment, and now established in successful teaching in Philadelphia. 
JVIrs. Seiler has studied the action of the vocal organs from life, and 
describes the meaning of the " registers" or the several methods of 
producing tones. She shows how these are to be developed, pro- 
tected from injury by straining under bad instruction, and made to 
sing easily and truly. For want of such knowledge we have few 
good singers. Soprano voices are undeveloped or ruined, and the 
falsetto register of tenors is no longer used. Yet the great Italian 
masters used to train tenors with a full and strong falsetto, which 
united with the chest voice imperceptibly, and continued upward 
easily and purely. Now the tenors go as high as the chest voice 
can be painfully urged, and consider it something great if they get 
up to the a. In old times good singers used to preserve their voices 
to old age. We had here such trained tenors when the English 
Glees were sung. The following shows that Mrs. Seiler deseiTes 
her high reputation as a scientific teacher, and insists on singing 
in perfect tune. 

Purity in the art of Singing is, however, such a primal condition of its beauty, 
that a piece of music purely executed, even by a weak and slightly cultivated 
voice, always sounds agreeably, while the most sonorous and practised voice of- 
fends the hearer when it is out of tune or forced upward. The training of our 
singers by pianos, as they are now tuned, by equal temperament, is altogether 
unsatisfactory. The singer who practices with the piano has no safe principle by 
which he can measure the height ot YvVa \/oiv^^ ^w\>Da. wrj «rd£^2ci^<9.<&. But ^raoas 
of good musical talent, made avfObie ot MJoi^ ^^A.-^wsiXA^Vj %.^^\a::^\&Ts^NR»^wt 
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and practiomg accordingly, can nevertheless overcome this difficulty caused by 
oar present method of tuning, and learn to sing correctly and purely.'*' 

Dr. Feyjo6, who, in his time did most to enlighten Spain, was 

learned in music, and explained what the " enharmonic^' meant. 

In his convent at Oviedo, in 1734, he thus exalts pure intonation, 

which is the " unknown charm" of singing, the "wo ae que^'* which 

one has and another has not. 

" Gould I hear this voice," says he, "I would tell you what is the attractiveness 
which you call occult. * « * Perfection of intonation is a beauty which is oc- 
cult to the very musicians. Let us not mistake each other. The musicians dis- 
tmguish very well errors in intonation up to a certain degree; those of a comma, 
a half comma, or, I will allow you, a quarter comma ; so that those who have a 
delicate ear, although the error is so small, perceive that the voice does not strike 
"vith complete exactness, though they cannot tell the amount of the error. But 
when the error is much less, as the eighth of a comma, no one thinks the voice is 
not true. But for all that this defect is so small as to escape the reflection of the 
understanding, it makes a sensible effect upon the ear ; and the composition does 
not please as much as if it were sung by another voice, which should give the 
mtonation more justly. * * * This unknown something, when deciphered, 
is the just, the perfect intonation." — TheaVro Critico, tom. vi, p. 432. 

I have also just received the large work of Dr. Helmholtz,f of 
which I can only notice, among much that is highly interesting, 
that which relates to pure Intonation. He also declares that mu- 
sical harmonies should be given purely. He has even invented and 
"built a " Harmonium" with per&ct tuning. It has 24 notes, and 
4 pedals or registers, each controlling 3 notes of a group a, and 
3 of a group b. The key-notes are m a true series of nflhs, like 
my own. Gen. Thompson's enharmonic organ is noticed, and oth- 
ers made in Europe, — nothing from the American side. Notes a 
comma apart are distinguished by large and small letters as I have 
done, — originally as I thought, — ^in this Journal of July last ; which 
plan seems to have been used, previously, by Hauptmann. The 
harmonic seventh^ 4 : 7, is discussed, and in some degree admitted, 
after ages of constant service in the art, to a place in German mu- 
sical science ; my long neglect of the German language and short- 
ness of time, have not yet allowed me to learn all I would wish 
about the treatment of this favorite prot6ge of mine. But there 
are signs of general progress regarding pure vocal music and its 
auxiliary instruments, and a rational theory of Harmony. 

I am obliged to omit a description of a new " Enharmonic Vo- 
cal Infpnator " for training singers in pure intervals, and for ac- 
companying. It gives full harmonies to th^ tenth degree — 1 : 2 : 3 : 
4:5:6:7:8:9: 10 — plays these chords altogether, or any part of 
them, and in arpeggios ; is more easy to play than the guitar and 
as portable ; plays melodies, but chords most easily, being pecu- 
liarly constructed for that purpose ; has all the harmonies for the 
major and minor, as in my enharmonic table (this Journal, July, 
1 867) ; plays very softly, or loud enough to accompany a choir ; and, 
finally, can be made for the cost of a good guitar. h. w. p. 

March 20, 1868. 

♦ The Voice in Singing, translated from the German of Emma Seller. [By Dr. 
W. H. Fumess.] Philadelphia. 1868. 

f Die Lehre yon den Tonempfindungen als Phyaiologiache Grundla^ fur die 
Theorie der Musik. Ton JT. Helmholtz. Braunschweig, \ft^^. ^^ ^, ^^tk y^.^"^ . 
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Art. XXXI. — On the measurement of wave-lengths by ike 
method of comparison. Abstract of a paper read before the 
National Academy of Sciences, Aug. 16, 1867 ; by Wolcott 
GiBBS, M.D., Bumford Professor in Harvard University. 

In a memoir on the construction of a normal map of the 
solar spectrum, I have given a method of determining wave- 
lengths which I believe to be new, and which I have termed 
the method of comparison. This method is analogous in 
principle to one frequently employed by astronomers, and con- 
sists simply in measuring, upon an arbitrary scale, the distance 
between the given line and one or more lines, the wave-lengthg 
of which have abeady been detennined. If the relation be- 
tween the scale-numbers and the corresponding wave-lengths 
is known, it is easy to determine the wave-length of the given 
line by calculation. 

In the paper above referred to, I have given a complete re- 
duction of Kirchoff's scale, based upon the wave-lengthg 
measured by Ditscheiner. To determine the relation between 
the scale-numbers and wave-lengths, I employed the graphical 
method of interpolation, and have given the results in tabular 
form. In the present paper, I shall give the results of a new 
reduction of the same scale, in which I have exclusively em- 
ployed the method of interpolation given by Cauchy, for a 
Knowledge of which I am indebted to rrofessor Winlock. For 
the purpose which I had in view this method is very much 
more convenient and expeditious than that of least squares. 
The relation between the scale-numbers and wave-lengths is 
given by an expression of the form 

X = a + bk-\-ck^ + dk% &c. 

In some portions of the scale a parabola of the 5th order 
is required. In this second reduction I have exclusively em- 
ployed Ditscheiner's measurements of the wave-lengths, after 
reducing them, as before, so as to correspond with the value 

fiven by Angstrom for Fraunhofer's line D. As Ditscheiner 
as given the number of measurements made to determine 
each wave-length, I have been able to give weights to the 
wave-lengths employed in the computations. For convenience 
in discussion, tne 106 scale-numbers, the wave-lengths of 
which are given by Ditscheiner, were divided into twelve groups, 
nine of which embraced ten measurements for each group, 
while the tenth group contained twelve, the eleventh eight, 
and the twelfth seven measurements. 

In each group, the initial point is the last scale-number of the 
preceding series, w\i\cTa.\s, oi cowx^^, ^«^\n^^t3l\» V^ ^^^ssss^s^vm^ 
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the ends of the different parabolic curves representing the 
BticcesBive gronpe. 

In Table I, the elements of the computation and the difler- 
eaces between the wave-lengtha, as actually measured and fui 
computed by the formulas, are given. Column ]^ gives the 
number of each element, W the weight, K tlie Bcale-number, 
i the obBerred wave-length, and a the difference between the 
observed values of the wave-lengths and the values calculated 
by the constants given in Table II. It must be borne in mind 
that the sign + or — refers to the excess or deficiency of the 
observed over the calculated wave-lengths. The column ■ gives 
the probable error in the case of each group ; it may also be 
considered as expressing the probable error in the detenaination 
of any wave-length by the method of comparison, for a par- 
ticular portion of the scale. 
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Table II* gives the values of the conBtantB a, b, c, d&aie, 
as deduced from the elements given in Table I. In this table 
column 1 gives the initial and colamn 2 the terminal point 
upon Kirchoffs scale for each curve. It will be remarked 
that, in one instance, the observations are best represented by 
a straight line. 

Tablb II. 
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A very slight examination of the column of differences, in 
Table I, will serve to show the marked irregularity of certain 
portions of Kirchhoff's scale. It is worthy of notice that this 
irregularity occurs, for the most part, precisely in those portione 
of the scale which we should expect a priori to find most 



* In using the constaotB in Table II for computing v 
i is to be fouDd by subtcactuig the mv\SiA tuncbBt va ' 
aamber and dividing tba Teiowiidei tj \0Q. 
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uniform ; it is, however, easily explained by the frequent 
variations in the position of the prisms in the spectroscope 
employed. It is not to be denied that the advantages of the 
method of comparison in the determination of wave-lengths 
will more fully appear when an extended spectrum shall have 
been drawn with the data yielded by a spectroscope in which, 
as in that of Mr. Rutherfurd, all the prisms are in the posi- 
tion of least deviation for each ray in succession. 

In my former paper, I have given a method of comparing a 
given spectrum directly with Kirchoff 's chart, by means of a 
particular arrangement of the scale telescope. I have since 
found that it is simpler and better to employ a camera 
lucida attached to the eye piece of the observing teles- 
cope. The chart is placed upon the table below and serves to 
identify the lines. To find the position of a single line, as for 
instance the green thallium line, upon the chart by compari- 
son, one-half of the slit of the collimator must receive direct 
sunlight while the other half receives the light of the flame 
containing thallium, the camera lucida and chart being ad- 
justed in the manner already described. A filar micrometer 
may, also, be employed with great advantage whenever the 
field of view contains, at the same time, the line the wave- 
length of which is to be determined, and one or more other 
lines of which the wave-lengths are known, or which can be 
identified upon the chart by means of the camera lucida. 

Cambridge, March 6, 1868. 



Art. XXXII. — On the Comparative Efficiency of different 
forms of the Spectroscope; by Edward C. Pickering. 

It is the object of the present paper to furnish a means of 
comparing with accuracy spectroscope prisms of different forms, 
and to determine what must be their refracting angle, to pro- 
duce the greatest dispersion, with the least loss of light. We 
have then to consider the dispersion, the loss by refiection, and 
that by absorption. 

1. Dispersion, — The dispersion ,.f^P 

of any part of the spectrum, is 
proportional to the angular inter- 
val between two rays of nearly 

equal refi*angibility, as the two ,.• j ^-^ ,. 

parts of a double lin©. D,.-*' X/'^l, \\ 

Let a be the refi-acting angle ** \ ..•• ' / \ ^\ 

of the prism ABC, w the index ,X 
of refraction of the less refrangi- 
hleray. ^or minimum deviation, ' ^ ^ 



A 
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r=~, amt=»8m- (1). If da be the difference of ti» 

indices of refraction of the two raTS, di will be thair anguln 
divergence. Differentiating (1), dt= — ^(fe=-tantf6i..^, 

in which - tang »" Berves aa a measure of the dispersion nnda 
different angles of incidence. It differs essentiEilly (when the 
angle of incidence is large) from the deviation which is com- 
monly, but incorrectly, assumed as the measure. 

Qm^mratim dt^pernon and dtviaiian of a ray mttriug a tatdium m vUcA n=li. 
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The dispersion then increases much more rapidly than Hie 
deviation ; hence in spectroscopes whoae deviation is the same, 
that one will disperse most, m which i and therefore o is the 
greatest. 

The above discussion applies strictly only to the emergent 
ray, hut in the position of minimum deviation, the dispersion 
of a prism is just double this, as may be seen from the general 
formula for dkpersion (Radicke's Optics, vol. i, p. 179). I 
propose hereafter to discuss the question whether greater dis- 
persion with the same loss of light could not be obtained bf 
some other position of the prism. 

2. Reflection. — In estimating the loss by reflection it is usnal 
to assume that the same proportion of the incident light is 
lost at each successive refraction. But iu reality the light so 
refracted is partially polarized, and in this state another law 
determines the amount reflected. Fresnel showed that of aray 
polarized in the plane of incidence, the proportion reflected 

— — ^ ~ while a ray polarized in a plane perpendicu- 



B': 



taa«(i+r) ' 






ular to the first, would lose by reflection A'— 

Regarding common light as composed of two beams of equal 
intensity polarized at right angles, the amount reflected would 
' 3 JA' + ^B', and that transmitted i[a-A') + (l-B')]. On 
1 at tDe same angle of iuci- 



meeting a second surface inclined e 
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dence, the amount transmitted would be l[(l— A')> + (1— B')^] 
and after passing m surfaces 3[(1— A'"*) + (l— B')'"]. 
This formula can be applied directly to the m surfaces of the 

Jrisms of a spectroscope, since in the position of minimum 
eviation i and r are the same for all, and therefore the amount 
transmitted is the same, whether the passage is from glass to 
air, or from air to glass. 

The formulas of Fresnel are used in preference to those of 
Cauchy, although the latter have been proved, by Jamin and 
others, to be more correct. But the coefficient of ellipticity 
which they involve is neither so commonly, nor so easily found 
as the index of refraction. Furthermore, for glass the d&erence 
would probably be so small that it could be neglected. 

3. Absorption. — The average length of glass traversed by 
the light is one half the base AB, multiplied by N the number 
of prisms, and the amount escaping absorption is proportional 
to the log. of this distance, or to logNxBC sin^a, or in prisms 
admitting the same amount of light (that is in which BD is the 

same) to log BDxN r, since BC= :, but the dispersion 



cose 



cose' 



sin^ 



is proportional to N -^ hence in spectroscopes dispersing 



cose 



equally and composed of prisms of the same material, the loss 
by absorption will be the same in ally so that as far as the ab- 
sorption is concerned, it makes no difference whether a spectro- 
scope is composed of a large number of very acute angled prisms, 
or of a less number in which the angle is more obtuse. 

Thus we avoid a difficulty which seemed at first sight insur- 
mountable, since the actual amount of light absorbed varies not 
only with the material, but with the refrangibility of the rays, 
and according to laws not vet discovered. 

The following tables give the deviation, dispersion, and 
amount of light escaping reflection, of spectroscopes composed 
of from one to ten prisms of indices of refraction 1*5, 1*6 and 1*7. 

Tablb 1.-46° Prisms. 



Deviation 



a 



Dispersion 



■to I 

GOBi 



Transmitted 

i[(l-A')«.+ 

(1-BT] 



(1-5 
•{1-6 
(l-7 

1 

(1-6 
\ 1^6 
(l-7 



1^6 
1-6 
1-7 

5 

6 



1 BurfiMe. 


1 mriani. 


«p. 


3 p. 


4 p. 


5p. 


12° 32' 


25° 4' |50° 8' 


75*> 12' 


100° 16' 


125° 20' 


15° 16' 


30° 30' 


610 0' 


91° 30' 


122° 0' 


152° 30' 


18° 6' 


360 10' 


72° 20' 


108° 30' 


144° 40' 


180° 50' 


•467 


•935 


1^870 


2-804 


3.739 


4^674 


•484 


•968 


1-936 


2-904 


3-872 


4.840 


•604 


1-008 


2016 


3-023 


4-031 


5039 


•957 


•916 


•841 


•774 


•724 


.661 


•943 


•892 


•799 


•719 


•651 


•592 


•926 


•869 


•745 


•653 


•578 


•516 



10 p. 
250° 40' 
305° 0' 
361" 40' 

9-348 

9-680 

10-078 

•461 
•391 
•324 
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Table IL— 60° Ptisms. 



Deviation 


li? 


1 snrflace. 
18° 36' 
23° 8 
28° 13' 


Ipirinn* 

37° 10' 
46° 16' 
66° 26' 


«p. 
74° 20' 
92° 32' 
112° 52' 


Sp. 
111° 30' 
138° 48' 
169° 24' 


4 p. 
148° 40' 
186° 4' 
2260 44' 


ftp. 
186° 60' 
231° 20' 
282° 10' 


371° iy 
462° 40^ 
664° 20' 


Dispersion 


lii 


•766 
•833 
•949 


1-612 
1667 
1^899 


3023 
3-334 
3-797 


4.636 

6000 
6696 


6046 
6667 
7694 


7-568 
8*334 
9-493 


16116 
16-668 
18-986 


Transmitted 


Hi 


•946 
•920 

•888 


•896 
•853 
•801 


•811 
•748 
•681 


•742 
•672 
•608 


•686 
•618 
•666 


•641 
•578 
•638 


•600 
•491 
•606 



Table HL.— Angles of Prisms 67° 22', 64° and 60© 66'. 



Deviation 



Dispersion 



Transmitted 



I 
1 
1 



1-6 
1-6 
17 


22° 38' 
26° 
29° 4' 


46° 16' 
62° 
68° 8' 


90° 32' 
104° 
116° 16' 


136° 48' 
166° 
174° 24' 


181° 4' 
208° 
232° 32' 


226° 20' 
260° 
290° 40' 


1-6 
1^6 


1. 


2. 


4. 


6. 


8. 


10. 


1*6 


•923 
•899 
•874 


•863 

-818 
•780 


•763 
•702 
•667 


•691 
•629 
•688 


•639 
•682 
•649 


•600 
•652 
•623 



452° 40' 
5200 
680° 20' 



20. 



520 
•505 
•601 



Table I applies to prisms of 45°. Table II to those of 60°, 
these being the forms in general use, and Table III. where the 
angle is such that the reflected light would be totally polarized, 
a being 67° 22', 64"", and 60° 56' in the three cases respectively. 
This form of prism appears to present great advantages for 
large spectroscopes, since at most but one half of the light can 
be reflected, while one prism disperses as much as two of 45**. 

To apply these tables to an example, let us compare three 
spectroscopes of ten prisms each of angles 45°, 60° and 64°, the 
index of refraction being 1*6. 






10 prisms of 
45° 
60° 
64° 



Deviation. 
305° 0' 
462° 40' 
520° 



Dispersion. 
9-680 
16-668 
20-000 



Transmitted. 
•3911 
•4912 
•505 



Trans Xcoflt. 
•308 
•294 
•268 



Again, comparing spectroscopes producing equal deviation, 

Deviation. Dispersion. Transmitted. Trans. X cos i 
366° 11-616 ^339 -268 

370° 8' 13-334 -532 ^319 

364° 14. ^521 •276 



12 prisms of 45° 
8 " " 60° 
7 " " 64° 



From the first example we see that by using 64° prismg 
instead of 45° we obtain more than double the dispersion, with 
even less loss of light, while in the second case seven 64* 
prisms prove much more efficient than twelve of 45°. 

All these calculatioiia a^etxi to -^omt. to the superiority of 
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60° prisms, over those of 45°. A much greater angle is objec- 
tionable from the increased distortion produced by the slightest 
imperfection in the refracting faces. 

In prisms admitting the same amount of light the more 
acute the angle, the less is the quantity of glass and the less 
the area of each face. The ground might be taken that a 45** 
prism could be made larger than one of 60° at the same ex- 

Jense, and thus the difference in light remedied. In this case, 
owever, it would be necessary to enlarge the telescope, number 
of prisms, and in fact the whole instrument. Even supposing 
this change made, the prisms of larger angle preserve their 
superiority, though not in so marked a degree. The calculation 
is readily made by multiplying the transmitted light by cos i, 
Bis is done in the above examples. 

The index of refraction varying with the refrangibility of the 
rays, the dispersion, loss of light, &c., would vary in different 
parts of the spectrum. The change would, however, be small, 
and could be determined, if necessary, by merely altering n. 

Institute of Technology, Boston, Feb. 29th, 1868. 
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F. A. Genth. 

During the last year or two, I have been engaged with the 
investigation of several very rare minerals, the composition 
of which was but little known, or doubtful, principally from 
localities on the Pacific coast. 

In some instances, the results which have been obtained, al- 
though sufficient to establish with great probability the true 
nature of the species, represented, on account of the great 
scarcity of material, the composition of mixtures of several 
minersds. As for instance with the California tellurids, of 
which I have for a long time in vain endeavored to procure 
larger quantities of pure material, but despairing to find any, 
I had already written out my results for publication, when 
about two months ago, through the kindness of several friends, 
I was so fortunate as to obtain of these interesting minerals, 
minute, but perfectly pure fragments, which enabled me to re- 
new my examinations and in this manner partly to corroborate, 
partly to correct results, which had previously been obtained, 
Eind also to establish an interesting new species. I will now 
proceed with the results of my investigation. 

1. Whitneyite. — About three years ago a specimen of this 
mineral was brought to the Hon. N. 8. Higgins, then at the 

Am. Joub. Sol-— SsooiTD Sxbizb, Vol. XLV, Kg. 185.— Mit^IQ^. 
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Cerro Colorado mine, Southern Arizona, under the impression 
that it contained a large amount of silver, and he was requested 
to ascertain the value of the ore. To the great disappointment 
of the owner he recognized it as an arsenid of copper, and 
found in a pure fragment of it, 11*59 per cent of arsenic, 
which proved that it was Whitneyite. He secured the speci- 
men, which he kindly presented to me. 

In its crystalline structure and color, it has exactly the ap- 
pearance of specimens, furnished by the original locality, the 
Pewabic mine, Michigan. It is somewhat intermixed with a 
homstone-like mineral. The analysis gave, after deducting 
9 '52 per cent of homstone, etc. : 

Copper, i 88*54 per cent. 

Silver, a trace 

Arsenic, 11'46 " 

From La Lagoona, a rancho on the rodd to Libertad, about 
35 miles from Saric, Sonora, where it is said to exist in con- 
siderable quantities. 

2. American Tellurium minerals. — The first discovery of a 
tellurid in this country is due to Dr. C. T. Jackson (this 
Joum. [Ill, vi, 188), who from some preliminary examinations 
supposed that from the Whitehall mine, Spotsylvania Co., Va., 
which had been mistaken for molydenite, to be foliated tdlvr 
rium. 

A short time afterward a mineral was discovered at a 
gold mine in Fluvanna Co., Va., which much resembled that 
from the Whitehall mine. It was analyzed by Mr. Coleman 
Fisher, Jr. (this Journ. [II], vii, 282), who recognized it as a 
*^ telhcret of bismuth" containing a large percentage of se- 
lenium. 

In a subsequent publication (this Joum. [11], x, 78), Dr. 
Jackson corrects his first statement and gives the result of an 
analysis, showing the Whitehall mineral to be tetradymite and 
7iot foliated tellurium. 

In his paper he also observed the occurrence of yellow oxyd 
of bismuth, investing the nodules of the tellurium ore, which is 
not carbonate of bismuth, for it does not effervesce with acids. 

In the year 1850, I discovered tetradymite in Davidson Co., 
N. C, of which I published a description and analysis (this 
Journ. [II], xvi, 81). I mention as associated with it a mineral, 
resulting from its oxydation, containing telluric acid. 

In my Contributions to Mineralogy (this Journ. [II], xix, 
15), I show that the mineral from Fluvanna Co., Va., analyzed 
by Mr. Coleman Fisher, Jr., contains no appreciable quantity 
of selenium but is a pure Uridlurid of bismuth. 
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As new localities of tetradymite I mention the Phoenix 
mine and Bogermine, Cabarrus Co., N. C. 

Several localities at which tetradymite was found, were 

g'ven by Prof. C. U. Shepard, one in the Chestatee river near 
ahlonega, Lumpkin Co., Ga., then the Pascoe mine, Cherokee 
Co., and another near Van Wort in Polk Co., Ga. (this Joum. 
[iri, xxtdi, 39). 

The discovery of bornite at Field's gold mine, near Dahlo- 
nega, Ga., was announced by Dr. Jackson ([11], xxvii, 366). 
This I proved subsequently to be erroneous (Mining Magazine, 
pi], i, 358), showing the mineral, like that from Fluvanna Co., 
Va., to be tertellurid of bismuth, which opinion was fully 
corroborated by a reexamination of the same mineral by Mr. 
David M. Balch, (this Joum. [II], xxxv, 99). 

These are, as far as I can ascertain, all the localities at which 
tellurium minerals have been found in the Atlantic States, 
and they represent only the one species, tetradymite, but in 
its two well established varieties.* 

The Pacific States have lately furnished a far greater variety 
and in fact, with the exception of sylvanite, all the known tel- 
lurium minerals have been found there, together with several 
new ones. 

Prof. W. P. Blake was the first who reported the occurrence 
of tellurium ores in California (Geological Keconnoissance in 
California, 302) (this Joum. [II], xxiii, 270), stating that a 
mineral containing tellurium and silver, probably hessite, had 
been washed out from a gold drift near Georgetown, Eldorado 
Co., Cal. 

The next information which was published about California 
tellurium ores, is contained in a pamphlet on the " New Me- 
lones Gold and Silver Mines," in which appears a Keport of 
Mr. Charles A. Stetefeldt on the Keduction of Telluric Gold 
and Silver Ores, an abstract of which was published in the 
Berg, und Hiittenmannische Zeitung, Oct. 30, 1865. Stete- 
feldt remarks that 'Hhe samples of ore from the Stanislaus 
mine contain large quantities of sylvanite or graphite tellu- 
rium of steel-gray color and metallic luster, by far the richest 
tellurium ore, and smaller quantities of the tellurium of lead, 
recognizable by its tin-white color and great luster J' 

Mr. Guido Kiistel describes in the Mining and Scientific 
Press of San Francisco, of May 20th, 1865, the principal ore 
of the Melones mine, " tellurite (!) of silver-gold as a new spe- 
cies, gives its specific gravity as from 9 to 9 '4 and the compo- 

* In Dana's System of Mineralogy, ii, 64, it is mentioned that minute crystals, 
which I had observed to occur with gold ores at Gold HilL Rowan Co., N. C, 
were probably sylvanite ; subsequent examination, however, proved them to be 
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Bition, determined by blowpipe analysis as foUows: Au=24'80, 
Ag=40-60, Te=35-40 (?). In a communication dated San 
Francisco, Jan. 4, 1866 (Berg, und Hiittenmannische Zeitimg, 
1866, 128), he states that he nas neither observed sylvanitenor 
tellurid of lead, but besides the principal ore, of which he 
gives his previous results (misprinted 21*80 instead of 24*80), 
tellurid of silver, native tellurium, copper-nickel (!? Grenth) 
pyrites and free gold. 

Mr. Jas. Boss Browne in his Report on the Mineral Resources 
of the States and Territories West of the Rocky Mountains, 
Washington, 1867, published W. P. Blake's catalogue of March, 
1866, in which the latter states that at the Stanislaus and Me- 
lones mines, "very beautiful specimens of gold associated vnth 
tellurium were taken out of a vein from 6 to 18 inches thicks 
and at a depth of 200 /ee^ from the surface. This telluret has 
a tin-^white color and is not foliated like the tetradymite of the 
Field vein in Georgia. Its exact specific character is not yet 
determined," 

At the meeting of the Academy of Nat. Sciences in Phil- 
adelphia, of August 6th, 1867, I have made some observations 
referring to the progress of my investigations, and announced 
the occurrence of a new mineral, teUurid of nickel, at the 
Melones mine. 

In a private communication, dated Helena, Montana Terri- 
tory, Nov. 25, 1867, Mr. J. L. Kleinschmidt informs me, that 
about two months previously, he had received from Prof. Swal- 
low a mineral of the appearance of bismuth, which attracted 
his attention by its pale gray color and bright luster. A pre- 
liminary examination gave lead, silver, gold and tellurium. No 
further examination having been made, nothing can be said as 
to its true nature. 

Prof. B. Silliman mentioned at the session of Dec. 2, 1867, 
of the California Acad» of Sciences, the occurrence of tellurium 
ores at three new localities — at the Golden Rule mine on the 
mother lode near Poverty Hill, Tuolumne Co., where ores sim- 
ilar to those of the Melones mine are found in thread-like quartz 
veins, crossing the cleavage of argillite, at the Raw Hide rancho 
mine and at the Reist mine on the mother lode at '\VTiisky 
Hill, Tuolumne Co., where he discovered a very small crystal of 
hessite. In one of the mines at Angel's camp he observed foli- 
ated tellurium. 

On the 5th of Dec. 1867, Mr. Kleinschmidt writes me from 
Helena, that he had discovered in placer gold from Highland, 
Montana Territory, gray metallic scales which he found to con- 
tain tellurium and bismuth. He very liberally placed the whole 
quantity which lie T[iad secute^L, m\.o xcq \:L^\i<& Iqy farther in- 
vestigation. 
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This brief review contains, I believe, all that has been com- 
municated with reference to the occurrence and composition of 
tellurium minerals in this country, and it will be seen from it 
that very much doubt existed as to the real nature of the Cali- 
fornia minerals. I was very anxious therefore, to submit them 
to a thorough chemical examination. 

To Dr. Theodore F. Moss, I am indebted for the first two 

Eieces from the Stanislaus mine, Calaveras Co., Cal., which I 
ave received, and which have furnished very important ma- 
terial for this investigation, one containing the teUurid of 
nickel (melonite), in the purest condition, in which I have seen 
it, only very little mixed with hessite, and the other, princi- 
pally hessite, but mixed with more or less melonite. 

The next and also veiy valuable specimen from the Stanis- 
laus mine, was brought from California by the Hon. N. S. Hig- 
gins. It contained the tin-white altaite, in some portions so 
intimately mixed with hessite that, before I had obtained a 
pure specimen of altaite, I thought it might be a new species. 
It also contained foliated melonite, and minute specks of a 
mineral, which may be native tellurium. 

My analyses had to be made with the cleanest that could b 
selected from the very much mixed material of these three 

{ieces, but they were at once, as far as possible, repeated, when 
received through the kindness of Dr. I. Adelberg and Messrs. 
Louis Beckers and Jas. B. Hodgkin of New York, and E. Bal- 
bach, Sr., of Newark, N. J., specimens from the Stanislaus 
mine, which gave me minute quantities of perfectly pure alta- 
ite, the highly auriferous hessite (petzite), and of the new and 
interesting mineral calaverite. 

The tellurium ores of the Stanislaus mine occur in talcose 
and chloritic slates, associated with quartz, dolomite, ? apatite, 
a uranium mineral, titaniferous iron, pyrites, chalcopyrite, 
small quantities of galena, blende, and free gold. In the spe- 
cimens which I have seen, neither of these mineral forms in 
the quartz or dolomite larger patches ; they are generally pres- 
ent in small particles only, and so much mixed together, that 
but two pieces furnished the pure material, which I could ob- 
tain for examination. 

I had just finished my investigation of the teUurids from the 
Stanislaus mine, when I received for examination, through the 
kindness of Professors B. Silliman, Dana and Brush, a speci- 
men of petzite from the Grolden Kule mine, Tuolumne Co., Cal. 
It is associated with minute quantities of altaite, gold and 
pyrites, with quartz and dolomite in argillaceous slate. The 
specimen furnished perfectly pure material for analysis. 

a. Petzite and Hessite, — Of all the tellurium minerals, which 
bare been observed in California, that vamt^ oi \^i^fv^ ^\ 
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silver, in which a large portion of silver is replaced by gold, 
the so-called petzite, appears to be the most common. 

The specimens which I have examined, both jfrom the Stan- 
islaus mine and from the Golden Enle mine, were without crys- 
taUine structure, showed a distinct conchoidal fracture, metaUic 
luster and a color between dark steel gray and iron black, some- 
times tarnished with pavonine colors. Brittle, soft, hardness 
about 2*5, sp. gr. according to Kiistel 9 — 9*4. Streak, iron black 

B.B. with soda gives a bluish green flame and yields a silver 
globule of a yellowish white color. If a fragment is placed 
upon a hot coin, or is very cautiously heated with the blowpipe, 
the dark steel-gray color changes into a dull yellow, from the 
separation of gold globules, as observed by Kiistel. Nitric 
acid turns it black at once, and dissolves it slowly with the sep- 
aration of metallic gold ; aqua regia dissolves it with the sepa- 
ration of chlorid of silver. 

The material, for the analyses, highly magnified, was found 
to be free from admixtures with the exception of a minute 
quantity of quartz, which was deducted as foUows: from analy- 
sis I, 2'60 p. c, from II, 0*99 p. c, from IV, 0"48 p. c, and from 
V, 0-59 p. 0. 

Stanislaus Mine. Golden Bule Mine. 



> ^ ^ A^ 



I. n. in. (Kustel). IV. V. 

Gold, 25-55 25-VO 24-80 25*60 24*97 

Silver, 41-93 42*36 40-60 41-86 40-87 

Tellurium, 82-52* 31-94* 35*40? 32-68 34-16* 

100-00 100-00 100-80 100-14 lOO'OO 

These analyses correspond closely with the composition, ex- 
pressed by the formula: AuTe+3AgTe, which requires: 

Au, >197 25-35 

3Ag, 324 41-70 

4Te, 256 32-95 

777 100-00 

This variety of auriferous tellurid of silver is closely allied 
to that from Nagy- Ag, analyzed by Petz, but it contains a con- 
siderably higher percentage of gold. The analysis of Petz 
agrees nearly with the formula 2AuTe+9AgTe, the ratio be- 
tween Au : Ag being 1 : 4-7, whilst that of the California min- 
eral is 1 : 3. 

Notwithstanding this difference in composition, they should 
not be considered as different species, gold being capable of re- 
placing silver in variable quantities, I adopt therefore, Hai- 
dinger's name " Petzite," for all varieties of telluric silver, in ' 
which a large portion of silver is replaced by gold. J 
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Not all the tellurid of silver from the Stanislaus mine, how- 
ver, is petzite ; there occurs also the other variety, which does 
lot contain any, or only a very small percentage of gold, as 
Iready observed by Kiistel. 

The true hesdite, or the variety more approaching to it, is of 
. darker color and seems not to form larger particles, but to be 
aore finely disseminated through the matrix, often between the 
deavage planes of dolomite. 

I have not been able to obtain it for my analyses in a state 
)f purity. It was mixed with other tellurids, with quartz, 
iolomite and free gold. Por the purpose of analyzing it, the 
nixed material, coarsely powdered, was treated with warm di- 
lute chlorhydric acid to remove the dolomite, then picked out 
stgain, after having been thoroughly washed, but it was impos- 
sible to obtain it free from quartz, tellurid of nickel and free 
gold. 

It was necessary, therefore, for the purpose of ascertaining the 
condition in which the gold was present, whether as tellurid 
or free gold, to make a careful analysis of the free gold asso- 
ciated with the Stanislaus mine tellurids, and from the amount 
of silver remaining with the gold, after treating the mineral 
with nitric acid, both the amount of free gold and that of tel- 
lurid of gold was determined. * The free gold contains : 

Gold, 88-63 per cent. 

Silver, 11-37 " 

100-00 

The purest hessite (I), after deducting 7-21 p. c. of admix- 
tures, of which 4*22 p. c. were of free gold and the balance quartz, 
and a less pure specimen (II), which contained 28-60 p. c. of 
admixtures, of which 6 p. c. were of free gold, gave : 

I. Requires Te. II. Requires Te. 

Gold, 3-28 1-06 3-22 1-05 for AuTe 

Silver, 46-34 27-45 65-60 32-95 " AgTe 

Lead, 1*65 1-02 " PbTe 

Nickel, 4-71 15-32 1-54 5*01 " Ni^Teg 

Tellurium, 44-45 39-64* 

100-43 44-85 100-00 39-01 

This would be equal to : 

I. II. 

Hessite, 78-11 92-82 

Altaite, 2-67 

Melonite, 20-03 6*55 

Ratio of Au : Ag in the hessite in 1 = 1 : 25; in 11=1 : 31. 

There certainly exists also the variety of hessite, which is 
entirely free from gold; that which was mixed with the im^jjure 
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altaite, III; and with the melonite (see below), did not contain 
any, and the material for analysis wnen dissolved in nitric acid, 
did not separate any brown gold, it contained, therefore, the 
true hessite. 

6. AUaite. — This very rare mineral also occurs at the Stan- 
islaus mine as already observed by Charles A. Stetefeldt, and 
it appears to be the mineral to which W. P. Blake refers in 
his catalogue. I noticed it in minute quantities with the 
petzite from the Golden Rule mine. 

It is easily distinguished from the other teUurids by its tin- 
white color, which has a slight but distinct greenish yellow hue. 
Tarnishes with a bronze yeUow color. Cleavage distinctly, in 
some pieces eminently cubical. Exceedingly brilliant metallic 
luster. Hardness below 3. Streak gray. 

Analysis I was made with an almost pure piece; after de- 
ducting 1-03 p. c. of quartz, and 1*96 p. c. for II, which was less 
pure, I obtained: 

I. Bequires Te. IL Bequires Te. 

Lead, 60-71 37-64 47-84 29-58 

Silver, 1-17 0*69 11-30 6*70 

Gold, 0-26 0-08 3-86 1*25 

Tellurium, 37*31 37-00* 

99-46 38-31 100*00 37-53 

These analyses would represent the composition of the two 
specimens as : 

Altaite, 99-25 77-42 

Hessite, 2-20 23*11 

Before I had the purer varieties of altaite, from which the 
two last analyses were made, I analyzed some from the piece 
presented by Mr. Higgins. It gave results which were, in sev- 
eral points of view, of interest. After, from the purest that 
could be found, the carbonates had been removed by dilute chlor- 
hydric acid and it had been completely washed, it was pulver- 
ized and the lighter portion washed off. The heavier portion gave 
after deducting 8*00 p. c. of free gold and 3*45 p. c. of quartz : 

(Mixture of altaite and hessite) III. 

Silver, 44*49 requiringTe 26*36 

Lead, 18-37 " " 10-89 

Tellurium, 37-14* 

37-25 

This mixture contains, therefore, 70*85 p. c. of true hessite and 
29*26 p. c. of altaite. 

This result was quite surprising, since the material appeared 
to be comparatively pure, at any rate seemed to contain a far 
larger percentage of altait^i. 
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Future investigations will be necessary to ascertain whether 
ihere really exists a tellurid of silver, or tellurid of silver and 
ead, which has the white color and cubical cleavage of the 
kltaite. 

c. ? Native tellurium. — ^I have above already mentioned, that 
he specimen brought by Mr. Higgins contained minute specks 
►f a mineral which may be native tellurium. The quantity 
^hich I have observed is microscopic. They have a grayish- 
rliite color. 

According to Kiistel, native tellurium occurs at the Stanis- 
ans mine. That these greyish-white specks might be native 
ellurium has been suggested by the results of the analysis of 
he light washings from the last mentioned analysis. They 
contained 94*23 p. c. of quartz and other insoluble substances, 
3ut no gold, and 5*77 p. c. of tellurium minerals, showing the 
Following composition: 

Ag, 30*75 requiring Te 18'23=48'98 p. c. true hessite 
Pb, 26-94 16-66=43-60 " altaite. 

Te, 42-31 7-42 " tellurium. 

100-00 34-89 

This leaves an excess of 7*42 p. c. of tellurium, which may be 
present in the native state. This becomes the more probable, 
tf we take into consideration the far lower specific gravity of 
this substance. The analysis of melonite also gives a slight 
excess of tellurium, which may be due to an admixture of the 
native metal. 

d. Melonite. — A new mineral, NigTe,^.^), hexagonal. I ob- 
served one microscopic, but perfect six-sided plate; generally 
in indistinct granular and foliated particles, with eminent basal 
cleavage. Luster metallic, color reddish- white, similar to that 
of bismuth, tarnishes rarely, with a brownish color. Streak, 
iark gray. B.B. in a tube gives a sublimate fusible into color- 
less drops, leaving a gray mass; on charcoal, it bums with a 
bluish name giving very little white volatile incrustations and 
eaving a grayish-green residue, which in the inner flame with 
M)da yields a gray magnetic powder of metallic nickel. Dis- 
solves in nitric acid with a green color, yields on evapora- 
tion a white crystalline powder of tellurous acid ; addition of 
immonia gives a clear blue solution. 

This appears to be one of the rarest of the tellurids of the 
Stanislaus mine. Only one of the specimens which I have re- 
ceived contained enough of the mineral to make an analysis 
Df it, and this was mixed with quartz, and small quantities of 
hessite, altaite and possibly of native tellurium. After deduct- 
ing 22*22 p. c. of quartz and 3*26 p. c. of free gold, I obtained; 
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Requires Te. 

Silver 4*08 2 '42 6 '50 p. c. of true hessite. 

Lead 0*72 0*45 1-17 " altaite. 

Nickel 20-98 68-27 89-25 " melonite. 

Tellurium 73-43 2-29 " nat.telluriuin.(?) 

99-21 71-14 

The nickel from all my analyses contained just enough cobalt 
to color a borax bead very slightly blue. 

From this analysis as well as from the two analyses of hessite 
given above, the formula of the melonite appears to be NigTej. 
Although the hexagonal form would better agree with the for- 
mula NiTe and bring the melonite into the same group with 
millerite, pyrrhotine, greenockite, etc., it is not very probable 
that it is a mixture of native tellurium and NiTe, because it 
would have contained about one third of native tellurium. The 
material for analysis, however, strongly magnified showed dis- 
tinctly a small quantity of the dark colored hessite, and every 
other particle showed the reddish hue, but not the slightest ad- 
mixture of a greyish white mineral could be observed. 

The composition of melonite, corresponding with Ni,Te, 
would be : 

2Ni 59 z= 23-51 

3Te 192 76-49 

251 100-00 

e. Calaverite, a new mineral, AuTe4. — I have only observed 
it once, associated with petzite, on a specimen from the Stanis- 
laus Mine. 

Massive, without crystalline structure. Soft. H. below 3. 
Brittle. Luster metallic. Color bronze yellow. Streak, yel- 
lowish gray. Fracture uneven, inclining to subconchoidal. 

B.B. on charcoal bums with a bluish green flame and yields 
globules of gold of a high yellow color. Nitric acid darkens it 
and separates metallic gold ; aqua regia dissolves it with the 
separation of a minute quantity of chlorid of silver. The 
material for the analyses when strongly magnified appeared to 
be perfectly pure. In II, 1-45 pr. ct. of quartz were deducted. 

I. II. 

Gold 40-70 40-92 

Silver 3-52 3-08 

Tellurium 55-89 56*00* 



100-11 100-00 



Associated and frequently mixed with the calaverite is 
petzite. Although, tlcie mstenaX^ioi «aai.^%^«» ^.ijijeared perfectly 
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pure, from an admixture of petzite probably results the greater 
portion of the silver, but a minute quantity is certainly replacing 
a portion of the gold, because, if the whole amount of silver 
with the corresponding quantity of gold (41*70 : 25*35) is taken 
as petzite, both analyses would give only about 97 pr. ct. The 
ratio between gold and tellurium (after deducting the silver as 
petzite) is 1 : 4*2 or nearly 1 : 4, the most probable formula for 
calaverite is therfore AuTe^, which in its pure state would 
have the composition : 

Au 197 44-47 

4Te 266 55*63 

A comparison between the analyses of the calaverite and 
those of the Transylvania sylvanite leads to very interesting 
suggestions. Under the name sylvanite, two distinct minerals 
are generally treated; one, the so-called " graphic tellurium," 
for which the name "sylvanite" may remain, and the "weiss- 
tellur" and "gelberz." 

The most recent and reliable analyses of these minerals were 
made by Petz, who found in the graphic tellurium from 
Offenbanya : 

I. n. 

Tellurium 59*97* 68*81* 

Antimony 0-58 0*66 

Gold 26*97 26-47 

Silver 11*47 11-31 

Copper. 0*76 

Lead 0*25 2-75 

Of the varieties weisstellur and gelberz from Nagy-Ag, he 
analyzed : I, long crystals of a white color; II, thick crystals ; 
III, short yellowish crystals; IV and V, massive bronze-yellow 
mineral : 

I. n. iiL IV. V. 

Tellurium 55-39 48-40 61-52 44-54 49*96 

Antimony 2*50 8*42 5-76 8-54 3*82 

Gold 24*89 28*98 27*10 25*31 29*62 

Silver 14*68 10*69 7-47 10*40 2*78 

Lead 2-54 3*51 8*16 11*21 13*82 

From these analyses it will be observed that in the graphic 
tellurium the amount of silver varies but very Uttle,. and that 
the analyses of Petz give exactly, what Berzelius, and a trifle 
more, than what Klaproth had already found. On the con- 
trary the analyses of the weisstellur and gelberz show the 
greatest possible variation in all their constituents. Including 
Klaproth's analysis, the antimony varies from none to 8*54 p. c, 
the silver from 2*78 to 14*68 p. c, and the lead from 2*54 to 
19*50 p. c. 
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The most rational conclusion under these circumstances is to 
consider these minerals mechanical mixtures of different species, 
such as native antimony^ altaite and hessite, with a peculiar 
tellurid of gold. 

Starting from this supposition, I found, after deducting tiie 
admixtures, the ratio o/gold and the remaimng teUurinmas 
follows : 

In I, = 

« n, " 

" ni, « 

" IV, " 

The two last analyses, those of the massive bronze yellow min- 
eral, seem to prove that " gelberz*' is nothing else than an iwr 
pure calaverite. 

The analyses of the graphic tellurium, for which the formula 
AgTej+AuTCj has been given, correspond better with the 
formula AgTe^+AuTe^, especially, if the eocact ratio between 
gold and suver, which has heenfotmdy is taken as the basis of 
the calculation. Ratio of Au : Ag in 1=1 : 0-84, in 11=1 : 0*8. 
The latter would give the following composition, which agrees 
very well with the analysis : 

Au 197-0 26-47 

0-8Ag 86-4 11-61 

7-2Te 460-8 61*92 





: 4-95 




: 4-24 




: 4-78 




: 3-82 




. 4-13 



744-2 100-00 

The white color of the weisstellur, together with the higher 
percentage of tellurium show that they are intermediate varie- 
ties, in which more or less silver is present as Ag Te^ repla- 
cing a portion of the gold. 

The relation existing between sylvanite and calaverite is 
similar to that between petzite and hessite. 

In connection with the tellurids of the Stanislaus mine 
and the new localities discovered by Prof. B. Silliman, I will 
mention that a specimen of gold in quartz from the Grass 
Valley, Cal., for which I am indebted to Dr. Lewis Feucht- 
wanger, contains minute quantities of a lead colored mineral, 
which contains tellurium, silver and a small quantity of lead, 
surrounding the gold. The quantity was too small for further 
examination. 

/. Tetradymite. — I have examined two varieties of tetrady- 
mite, one found in placer gold at Highland, Montana Terr., 
by Mr. Kleinschmidt (I), and the other from the Phoenix 
Mine, Cabarrus Co., N. 0. (II). I. The Montana mineral 



:-r; 



J^. A. Oenth — Contributions to Mineralogy. 317 

occurs in scales. The largest of those which I received was 
about ^ of an inch in diameter and about ^V ^^ ^^ ^^^^ i^ 
thickness. Some of the scales showed the lateral planes of a 
six-sided prism. Color between lead and steel grey. It was 
partly oxydized into a substance, which proved to be a new 
mineral, a teUurate of bismuth, for which I propose the name 
" Mordanite" 

For the analysis, both of the tetradymite and montanite, 
a weighed quantity of the mixed minerals was treated with 
dilute warm chlorhydric acid, which leaves the tetradymite 
unacted upon, whilst the montanite is easily dissolved by it. 
The specimen was found to contain : 

Tetradjrmite 49*23 

Montanite 60*77 

100.00 

II. The tetradymite from the Phoenix mine, of which I 
never have seen more than the one specimen in my collection, 
occurs in very minute scales, the largest not being over -^^ of 
on inch in width, of a color between lead-grey and iron-black 
implanted and disseminated in quartz and associated with free 
gold and pyrites. From the analysis was deducted 86*71 p. c. 
of quartz and free gold. 

The following results were obtained : 





I (Montana.) II (Phoenix Mine). 


Quartz, 


0*78 Copper, 0*41 p. c. 


Ferric oxyd, 


0*90 Iron, 0*64 requires 0*61 sulphur. 


Bismuth, 


60-43 67*70 


Tellurium, 


47-90 36-28 


Sulphur, 


none 6*01 



100-01 99-94 

The ratio between bismuth and tellurium in I. is very near 
=1:3, which places this tetradymite alongside of those from 
Fluvanna Co., Va., and Field's mine, Georgia. 

In analysis II. is a slight admixture of pyrites. The requi- 
site quantity of sulphur for the amount of iron found, is=0'61, 
leaving 4-40 p. c. of sulphur as a constituent of the tetrady- 
mite. The ratio between sulphur, tellurium and bismuth is 
=1 : 2 03 : 1, giving exactly the formula BiS3+2BiTe3. 

Admitting with Gustav Eose that tellurium sometimes re- 
places bismuth, as in the native bismuth from the Sorato, the 
bismuthine from Riddarhyttan, and the mineral from Cumber- 
land, England, analyzed by Rammelsberg, which contains 6-43 
p. c. of sulphur, equal to 2813 p. c. of BiSg, showing it to be 
a mixture of bismuthine and native bismvth^ tloft '^tt^i^xok^A^ 
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certainly should not be placed under native bismuth and con- 
sidered as varieties of this mineral. It is far more rational to 
suppose that both sulphur and tellurium first satisfy their 
chemical affinities, if coming in contact with bismuth. If we 
reject Jackson's analysis, which is deficient in sulphur, and 
Wehrle's of the so-called " Molybdan-silver" from Deutsch- 
Pilsen, which shows a loss of nearly 5 p. c. and an admixture 
of over 2 p. c. of silver, all the other analyses prove that tetrady- 
mites form beyond doubt two distinct and definite compounds, 
those from Fluvanna Co., Va., and the Field's mine, Ga., like 
that from Montana Territory, being BiTe,, whilst those from 
Schubkau in Hungary, Davidson Co., N. C, and the Phoenix 
mine, Cabarrus Co., N. C, are unquestionably BiS3 + 2BiTe3. 

The bornite from San Jos^, Brazil, requires reexamination, 
before its true nature can be established. 

g. Montanite, a new mineral, BiOgTeOgHO (or 2H0).— 
Eesults from the oxydation of tetradymite. I first distin- 
guished it as a new mineral in the examination of the Montana 
tetradymite and named it after the territory. Having found 
it to be a new mineral and a very interesting one, on account 
of being the Jirst tellurate observed in nature, I looked over my 
paper on the Davidson Co., N. C. tetradymite (this Journ. [II], 
xvi, 81), where I found that I stated that the oxydized portion 
^^ evolved chlorine, when treated with chlorhydric acid andthat 
therefore some of the tellurium was oxydized into telluric acid" 
Deeming a fuller investigation of much interest, I analyzed it 
and found beyond doubt, although my material was not quite 
pure, that the North Carolina mineral is identical with mon- 
tanite. There was no tellurous acid present. 

It is very probable that the " yellow oxyd of bismuth" from 
the Whitehall mine, Va., observed by Dr. Jackson (this Journ., 
[II], X, 78), is the same mineral. 

Not crystallized, but some portions still retaining the scaly 
structure of the origial tetradymite, and being in reality pseu- 
domorphous after it (N. C). Earthy incrustations. Color yel- 
lowish, greenish and reddish white ; luster waxy to dull. H. 
about 3. Brittle. 

B, B. reactions of bismuth and tellurium. Yields water, 
when heated in a tube. Gives off chlorine, when heated with 
strong chlorhydric acid, dissolves easily in dilute chlorhydric 
acid. Sulphydric acid precipitates from this solution only 
bismuth, lead and copper, but no tellurium, after neutralizing 
the filtrate by ammonia and the addition of a sufficient quan- 
tity of sulphid of ammonium, the whole quantity of tellurium 
can be precipitated by dilute chlorhydric or sulphuric acid 
as black tersulphid, T\i^ axisX^«As ^^^^\ 
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I. n. m. 

Prom Montana. Prom Davidson Co., N. C. 

. * . 

O. 0. 0. 

Ferric oxyd, 0*56 1*26 0*32 

Plumbic " 0-39 

Cupric " 1-04 1-08 

Bismuthic oxyd, GG-^S 6*85 68-78 6*92 71*90 7*37 

Telluric acid. 26*83 7*30 25*45 7*05 23*90 6*51 

Water,* 6*94 3*47 2*80 

100-00 100-00 100-00 

The oxygen ratio between teroxyd of bismuth and tellmic 
acid is very near equal to 1 : 1. Some doubt remains, however, 
to the amount of water, and future investigations have to 
ascertain whether it contains one or two equivalents. The 
composition of the pure mineral would be either of the follow- 
ing: 

BiO„ TeO,+HO BiO,, Te08+2HO 

BiOg 234 70-69 BiOg 234 68-82 

TeOg 88 26-60 TeQg 88 25-88 

HO 9 2-71 2H0 18 5-30 

331 100-00 340 100-00 

3. Barnhardtite from Arizona. — I have observed this mineral 
amongst the copper ores of Bill Williams Fork, Arizona, asso- 
ciated with metallic copper, cuprite, copper glance, chalcopy- 
rite, pyrites, chrysocoUa, malachite and brochantite. 

An analysis made by Mr. N. S. Higgins gave : 

Copper 50-41 p. c. 

Iron 20-44 

Sulphur 28-96 

99-81 

It showed a slight admixture of copperglance. 

4. Cosalite, a new mineral, 2PbS+BiS3. — A small specimen 
of this very interesting mineral was presented to me by Dr. 
Theo. L. Moss, who obtained it from a silver mine at Cosala, 
Province of Sinaloa, Mexico. It occurs disseminated through 
the whole mass of a pure, white quartz. Only one fragment 
showed a very indistinct crystalline, apparently rhombic form, 
slender and longitudinally striated. Fracture uneven. Luster 
metallic. Color lead-gray, soft, brittle. B.B. gives the reac- 
tions of sulphur, lead and bismuth, and with soda yields a mi- 
nute globule of silver. 

The only other mineral besides quartz, which I have observed 
with the cosalite was cobaltine, as ascertained by an arsenic 
and cobalt-determination of a small fragment. In the analysis 
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the requisite amount of arsenic was therefore calculated for the 
cobalt found, and after deducting in analysis I, 2*09 p. c. of 
quartz and in II, 26*83 p. c, the following results were ob- 
tained : 

I. n. 

Lead 37-72 33-99 

Silver... 2-48 2-81 

Bismuth 39-06 37.48 

Cobalt 2-41 4-22 

Arsenic 3-07 6-37 

Sulphur 16-69 16-64 

100-33 09'61 

The analysis I shows an admixture of 6*79 p. c. of cobaltine, 
and II of 11*88 p. c. Deducting these quantities the compo- 
sition is : 

I. n. 

Lead 40-32 88-79 

Silver 2-66 3-21 

Bismuth 41-76 42-77 

Sulphur 16-27 15-23 



100-00 100-00 

corresponding closely with the formula 2Pb (Ag) S + BiS„ 
giving the following per centage: 

2Pb 207 41-66 

Bi 210 42-26 

6S 80 16-10 



497 100-00 

Cosalite ia a Jamesonite, in which the tersulphid of anti- 
mony is substituted by tersulphid of bismuth, a small quan- 
tity of silver replacing lead. 

5. Boulangerite from Nevada. — This mineral occurs in the 
Echo District, Union Co., Nevada, in indistinct long acicular 
crystals in white quartz. One of the crystals showed prismatic 
planes similar to those of aragonite. Longitudinally striated. 
The analysis gave: 

Lead 64-82 

Silver trace 

Iron 0-42 

Antimony 26-85 

Sulphur 17-91 

100-00 

6. Tetrahedrite from Arizona. — ^An analysis of a " fahlerz"- 
like mineral from the QtooAmu TXiYafc li^^T Preacott.^ Arizona, 
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which I have made, gave, after deducting 4*22 p. c. of quartz, 
fche following result: 

Copper, 38*16 requires S for CugS 9'63 

Silver, 3-21 " " AgS ^'^S . . 

Zinc, 6-23 " " ZnS 3*07 ^ ^^ ^^— ^ ^^ 

Iron, 1-05 " " . FeS 0-60 

Arsenic, trace 

Antimony, 24-67 " " SbS, 9-84 =1 

Sulphur, 26-97 " " 

100-29 23-62 

The material for analysis appeared to be free from. other 
impurities than quartz, and it is difficult to account for the 
large excess (3'35 p. c.) of sulphur. The other constituents 
agree very well with the tetrahedrite formula 4ES+SbS3. 

Want of material prevented a reexamination. 

7. Brochantite from Arizona. — This mineral occurs in mi- 
nute crystals, on which I could observe the planes 7, ii and 1?, 
of a beautiful emerald green color, also in foliated masses at 
Bill Williams' Fork, Arizona. I analyzed a foliated piece, 
which, however, was somewhat mixed with chrysocoUa and 

cuprite, and found: 

I. n. 

Water 14-46 

Chlorine 0-31 0-33 

Ferric oxyd 0-33 0-52 

Cupric " 67-75 67-69 

Sulphuric acid 13-55 13-27 

Silicic " 3-60 3-59 

100-00 

This would give : 

Brochantite, CuO,S03-f.3CuOHO 76-49 p. c. 
Atacamite, OuCl+3CuOHO+3HO 2-10 

ChrysocoUa, (?) CuO,Si02+4HO 12-68 
Limonite, 2FeJ0j,+3HO 0-38 

Cuprite, CujO 7-96 

Water, 0-47 

100-08 

This is of course to be considered only as an approximation 
lio the composition of this mixture. A more correct calcula- 
tion could only be made after the composition of the ataca- 
mite and chrysocoUa from Bill WiUiams' Fork had been es- 
tablished. 

Philadelphia, March 1st, 1868. 

Ax. JouB. Sol— Second Sbribs, Vol. 3tLV, No. 185.— May, 1868. 
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Art. XXXIV. — Bemarka on the Geological Formations akng 
the Eastern margins of the Rocky Movmtains /* by F. V. 
Haydkn. 

On several former occasions I have described the different 
geological periods represented by the rocks uplifted along tiie 
margins ot the Bocky Mountains and especiallj along the 
eastern slope. Examinations over a great extent of country in 
considerable detail, from latitude 49° south nearly to the j^- 
kansas riyer, have shown me that quite marked lithological and 
paleontological changes occur in them all as we proceed from 
the north, southward. It is the purpose of this article to note 
this fact somewhat more in detful than hitherto. Beginning 
with the nucleus of the Bocky mountains at any point along 
the eastern range, we find it composed of massive granite rocb 
mostly red feldspathic, but not unfrequently gray or other 
shades of color ; then a series of metamorphic rocks (as they 
are usually called, though no doubt aU the granites should be 
included with them), syenites, diorites, clay, mica and horn- 
blende slates, and igneous rocks of various kinds here and there. 

Proceeding outward we find the Silurian period represented 
by the Potsdam sandstone, Devonian wanting, then Carbonifer- 
ous, Bed beds (Triassic .'*), Jurassic, Cretaceous and Tertiary, 
all connected together in the regular order of sequence, and all 
but the most recent Tertiary in strict conformity. The Tertiary 
deposits do not exhibit any marked change either in their min- 
eral or fossil contents from the northern portion of our domain 
to the Arkansas, but the Cretaceous beds present several quite 
marked changes. Nos.f 5 and 4 maintain their, peculiar char- 
acters as shown on the Upper Missouri, wherever they are ex- 
posed all along the eastern slope, except that they contain 
comparatively few fossils, yet a few characteristic species are 
found wherever these beds are seen, which identify them. On 
the Missouri river, No. 3 attains a great thickness, 400 to 600 
feet, presenting massive escarpments of yellow chalk, and it can 
be traced all the way across the prairie country lying between 98° 
and 100"^ longitude. At Forts Hayes and Wallace on the 
U. P. E. W. E. D., there are massive beds of this chalk which 
is sawed into building blocks with a common saw, and in many 
instances it is nearly as white as our chalk of commerce and 

* This article refers only to the eastern ranges of the Rocky Moontains, extend- 
ing south to the Arkansas. The same remarks may or may not apply to other 
portions. 

f The different divisions of the Cretaceous period, as shown on the Missouri 
river, have received geographical names, as Fort Benton group, &c.. but I use the 
old divisions by figures Cot biwily. 
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night be used for the same purposes. The two characteristic 
pecies of fossils of this division are found everywhere, Oatrea 
iongesta and Inoceramus problematicua. All along the slope 
)f the mountains No. 3 still retains its chalky nature but 
becomes quite shaly, none of the layers ever becoming more 
^han one or two inches in thickness. This is the case at the 
sources of the Missouri along the Big Horn and Wind river 
nountains also, from the South Pass to Pike's Peak, and on the 
w^estem slope wherever this bed is exposed. Near Denver, at 
Siarshall's coal mine. No. 3 has been changed by heat into a 
grayish compact limestone, quite hard and brittle in its frac- 
tore, which makes an excellent flux in smelting ores. But this 
change is local, for 16 miles north of this point it presents the 
same lamuiated character. It seems that No. 3 loses its mas- 
rive chalky character, by which it first attracted attention on*the 
Missouri river, in its westward extension, so that along the 
Qiargins of the mountains except in one locality it cannot prove 
rf any economical value, while between 98° and 100° longitude 
it becomes very useful not only for lime but also for build- 
ing purposes. No. 2, like Nos. 4 and 5, retains its dark plastic 
clay character everywhere that it has been observed, but like 
the others it is not nearly as well developed in Colorado as on 
the Upper Missouri. Near Fort Benton it attains a thickness 
of 200 to 400 feet, while in Colorado it is not more than 50 to 
150 feet. Between longitude 96° and 99°, No. 1 retains its deep 
rust-red sandy characters with dicotyledonous leaves, from the 
Missouri river to the Arkansas, but nowhere along the margins 
)f the mountains from lat. 49° to Pike's Peak have I ever seen 
my well defined paleontological proof of its existence. Near 
?ort Benton are a series of Cretaceous beds containing some 
eams of impure lignite, and numerous species of fossils, not one 
»f which is identical with those so abundant in Nos. 4 and 5 
ower down on the Missouri. These beds have been placed 
irovisionally in the general section as a portion of No. 1, but 
he region about Fort Benton needs a more careful examination 
)efore any positive conclusions can be arrived at. Around the 
31ack Hills is a bed of massive siliceous rocks, some layers form- 
ng a pudding stone which in some localities takes the name of 
brtification rocks. These hold a position between No. 2 Cre- 
aceous and the Jurassic marls. The same are seen along the 
nargin of the Big Horn mountains, in which I observed a 
3ed of impure lignite, an abundance of silicified wood, and 
lome uncharacteristic Saurian bones. From the Wind River 
Enountains to Pike's Peak, these same siliceous and pebble ce- 
mented rocks occur holding the same geological position, form- 
ing, as it were^ beds of transition between the Cretaceous and 
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the Jurassic periods. I have carefully examined these rocks for 
hundreds of nules and have never yet detected any organic re- 
mains, animal or vegetable, in them. 

The Jurassic beds, as revealed along the mountains, possess 
peculiar and marked lithological characters, so that having 
identified them by the fossils m one locality we can trace them 
over great areas. They were first shown to exist in the west 
in the form of a zone engirdling the Black Hills. They here 
attain a thickness from 200 to 300 feet at least, and from the 
beds in this locality alone have fossils enough been collected of 
such unmistakable Jurassic types as to prove their existence 
beyond a doubt. But these beds have also been shown, since 
they were first made known in the Black Hills, to be exposed 
along the margins of the Big Horn and Wind Eiver mountains 
neasr Red Buttes, on North Platte and in numerous localities in 
the Laramie Plains, and westward to Fort Bridger ; so numerous 
are the species now known from the west and so close are the 
affinities of most of them to well known Jurassic types that it 
is not necessary for me in this place to detail the evidence in 
support of that statement. 

It is sufficient to remark, that the Jurassic system is quite 
plainly represented along the margins of the different ranges of 
mountains north of lat. 42°, but proceeding southward from Deer 
creek on the North Platte, the Jurassic beds diminish in force 
until near Cache la Poudre it becomes doubtful whether they 
are represented at all. At this point there is a thin bed, perhaps 
20 to 50 feet in thickness, of greenish gray arenaceous marl 
overlying the red beds which seem to occupy the place of the 
Jurassic. This seems to thin out more and more as we proceed 
southward toward the Arkansas. From Deer creek 100 miles 
north of Fort Laramie to Denver, a distance of 400 miles, I 
have searched in vain for any organic remains in the rocks which 
appear to represent the Jurassic period of the Black Hills, 
Big Horn and Wind River mountains. In the Red beds or 
supposed Triassic, no organic remains have been found north 
of the Arkansas and they do not differ much lithologically in 
their southward extension except that they seem to be much 
thicker and more gypsiferous northward. In the far north the 
Carboniferous rocks are in many localities 500 to 1500 feet in 
thickness, and even as far south as the Red Buttes the massive 
beds of limestone with true Carboniferous fossils are exposed &X) 
to 1000 feet thick and are quite distinct from the red or varigated 
beds. But as we proceed southward from this point the Car- 
boniferous limestones seem to lose their usual lithological char- 
acters and the red beds prevail. At the head of Pole creek on the 
eastern margin and in t1aft lk».i^TDife Plains west^ the Oarbonifer- 
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ons rocks are mostly of a red arenaceous character, with a few 
layers 2 to 10 feet in thickness of whitish or yellowish limestone. 
From these limestones I collected Productus Prattenianus, 
Athyris subtUita and other well known Carboniferous forms. 
Above these red beds which contain intercalated layers of lime- 
stone is a considerable thickness of purely red arenaceous beds, 
but in studying all these rocks with some care from Pole creek 
nearly to Pike's Peak, I could not separate the red beds from 
the Carboniferous by any break in continuity, and I was rather 
inclined to the opinion that inasmuch as a large portion of the 
gypsiferous or variegated beds could be shown to be Carbonifer- 
ous, they might possibly all be included in that period. The 
Potsdam sandstone, the only portion of the Silurian era ever 
detected along the eastern slope of the Bocky mountains north 
of the Arkansas, seems to fade out entirely south of the Red 
Buttes on the North Platte. It is well defined around the 
Black Hills, Big Horn and Wind Eiver mountains. Near the 
Red Buttes there is a bed of siliceous pudding stone resting 
on the metamorphic rocks which may be the Potsdam in its 
southern extension, but south of Fort Laramie to Pike's Peak, 
it is somewhat doubtful whether any trace of it exists. If it 
occurs at all it is a very thin layer, for the most part concealed. 
So far as I could determine, the Carboniferous rocks rest directly 
(though not conforming) upon the metamorphic rocks. There 
is also some change in the nuclei of the mountain ranges south- 
ward. At the north the feldspathic and the gray granites pre- 
vail but southward the syenites and igneous rocks form the 
central portions of the mountains almost entirely. It is rare to 
see true granite. 

The above remarks, founded on observations that have been 
made over a very great extent of country through a period of 
many years, lead me to the following conclusions. 1st. That all 
the formations of the west undergo more or less change both 
in their mineral and fossil contents in their extension toward the 
west and south. They all seem to reach their culmination not 
fer from the central portion of the great area drained by the 
Missouri, and lose to a great extent their distinctive charac- 
ters beyond its limits. 

2nd. The Potsdam sandstone and the Jurassic beds present 
more remarkable changes than any of the others. While north 
both these formations are well marked, both lithologically and 
paleontologically ; in their southward extension they gradually 
fade out so that south of Fort Laramie to Pike's Peak, it 
becomes a matter of doubt whether they exist at all. The 
inference therefore is that these groups of rocks are not well 
defined, if they occur at all south of the Arkansas. In support 
of this Btatement is the fact that although. t\ii^ ^oM^^Ta.x^'^wjL 
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lias been traversed in every direction by multitudes of explorm 
for thirty years past, among whom have been geologists of hi^ 
reputation, yet south of lat. 4D° not a single animal fossil 
has ever been detected with Jurassic affinities, and it is quite 
doubtful whether any have been found with Triassic or Permian 
relations,* even the few plants that have been found are doubt- 
ftil in their affinities and are regarded as probably Cretaceoug 
or Permian. I have made these remarks from the iajct that all 
the observations that have been made by explorers in the west 
during the past will, ere many years, be put to the rigid test 
of a most careful scrutiny, and an error by whomsoever made, 
though sustained by the highest authority in the land, will M 
to the groimd before the light of true science as the dead bark 
from a tree. The ease with which the Bocky mountain region 
can soon be reached in a few years, when our great national 
highways are completed to the Pacific, will induce the best geol- 
ogists in this coimtry and in Europe to visit them, and the many 
intricate problems of Rocky mountain geology must be solved. 
The great School of Mines which wiU no doubt be soon es- 
tablished in the heart of the mining districts of the Bocl^ 
mountains, must gather around it able men who will either 
sustain or reject the observations of other investigators who 
have examined the country under less fiivorable auspices. 



Art. XXXV. — Remarks on the possibility of a workable bed 
of Coal in Nebraska ;'\ by F, V. Hayden. 

Supplementary to my article on the lignites of the West, 
in the March No. of this Journal, I wish to make a few re- 
marks in regard to the existence of workable beds of coal in 
Nebraska. During the geological survey last season, the 
greatest interest was felt in this question, by the people, 
from the fact that nearly all the State is a treeless prairie. 
Even a bed of coal, of moderate thickness, at a reasonable 
depth, would be of inestimable value, and the solution of this 

* I do not wish to be understood as saying that the Jurassic rocks do not occur, 
south of the Arkansas, as well as the Permian and Triassic, for there is ample 
room for their fullest development, but no evidence has ever yet been obtained of 
its (Jurassic) existence, although the country has been so long traversed by explor- 
ers. The evidence, so far as it goes, would seem to be against its occurreDce at all. 

f In the final report of the U. S. Grcological Survey of Nebraska, Mr. Meek has 
discussed the relations of the Carboniferous rocks of Nebraska, with those of 
the neighboring States, with great minuteness and care. He has, also, made a 
most extensive comparison of the fossils, from the large amount of material in 
his possession. He gives in his report numerous tables of fossils, in which he 
shows clearly what rocks may be regarded as upper Coal-measures, Permo-carbon- 
iferoua and Permian, with the ^eTtV^ aa ^src^X^ «;& ^^^gra^'blcftl t«ii^ of the tbssakL 
He Mda no traoes of thd DyM oi ^ov]C[i\«i3iVcB^\AiQft. 
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froblem seemed to be the most important one of the survey. 
t is now known that all the Carboniferous rocks of Nebraska 
belong to the upper Coal-measures, and that these rocks occupy 
but a small area in the southeastern portion. 

In ascending the Missouri, they pass beneath the water level 
of the river near DeSoto, about 30 miles above Omaha. The 
area occupied by them widens southward ; but it forms only a 
narrow strip, hardly two counties wide, even at the south 
boundary of the State. Overlying the upper Coal-measure 
rocks, are a series of beds which were called, by Mr. Meek and 
the writer, Permo-carboniferous, as they occurred in Kansas, 
a portion of the coal-measure fossils passing up through them, 
and Permian tjrpes passing down. Still holding a higher posi- 
tion, especially in valleys of the Big and Little Blue rivers, 
are some beds of yellow, soft magnesian limestone which 
seem to be only a northern extension of what we have regarded 
as Permian in Kansas. Overlying these are the Cretaceous 
rocks — especially No. 1 or the Dakota group. There, is, how- 
ever, no break in the order of sequence ol the beds from the 
Coal-measures to the summit of the Permian. 

It is now pretty well proven that in the upper Coal-measures 
of the West, there are no workable beds of coal, and that, 
while thin seams occur in many places, they never attain a 
thickness of more than 2 or 21 feet. Near Nebraska City, on 
the Missouri, an outcropping, about 8 inches thick, has at- 
tracted some attention. This seam has been wrought by 
drifting in a distance of 300 yards or more, and several thou- 
sand bushels of pretty good coal have been taken from it. At 
Brownsville, there is a seam of coal probably holding a lower 
position than the one at Nebraska City, which is accompanied 
by several species of coal-plants peculiar to the upper Coal- 
measures, among which Prof. Lesquereux has detected Neu^ 
ropteris Loschiy N. hirauta and Ccdamitea. 

The seam of coal is from 4 to 6 inches in thickness ; but the 
whole bed of black shale and coal is about 12 inches thick. At 
Aspinwall, in Nemaha county, two seams of coal were met 
with. One of them high up in the hills, is probably the same 
as that just mentioned as occurring at Brownsville, while near 
the water^s edge another seam is disclosed about 22 inches 
in thickness. Coal commands a ready sale here at 40 to 80 
cents per bushel. Some English miners have commenced 
sinking a shaft, and already cut through the 6 inch seam, ex- 
pecting^in due time to strike the more proEtable 22 inch seam. 

At Kulo, some 15 or 20 miles below Aspinwall, near the 
south line of the State, a seam of coal has been wrought for 
gome years. It was about 5 inches thick at the outcrop, but 



328 F. V. Hayden on Coal in Nehratka. 

after a drift had been carried into the bank 100 feet or more, 
it increased to 11 inches, and then nearly disappeared again. 
About 200 bushels of rather inferior coal have been taken out 
of this mine ; but it does not promise well. On the Iowa 
Indian reservation, this same bed has been worked, and several 
hundred bushels of coal taken out, but the mine was soon 
abandoned. 

The seam on the reservation and the one at Bulo is probably 
identical with the 22 inch seam, revealed 16 feet above the 
water level of the Missouri river, at Aspinwall. Underneath 
the coal seam, at Rule and on the Iowa reserve, is a bed of 
light gray fire clay, filled with fragments of plants as fern 
leaves, stems of rushes, Calamites ; and among the ferns are 
Neuropteris Loschi Brongt. and N, hirsuta Lesq., both com- 
mon in the upper Coal-measures of Ohio and Kentucky, and 
the former occurring in the Permian of Europe. Again in 
Pawnee Co., about 35 miles west of the Missouri, on some of 
the small branches of the Nemaha river a coal seam crops out 
which has created some excitement among the settlers. 

Again at Tecumseh the county seat of Johnson Co., a thin 
seam of coal has been opened by a drift and worked with some 
success. The coal is mostly used by blacksmiths in the vi- 
cinity, for there is not sufficient to supply the country with 
fuel. It is probably the same bed observed south in Pawnee 
Co., though here the coal seems to be more impure, being 
made up largely of masses of sulphuret of iron. 

I will here quote a paragraph from my preliminary field 
report of the progress of the Geological Survey of Nebraska, 
addressed to the Hon. J. 8. Wilson, Commissioner General 
Land Office and printed in his annual report for 1867-8.* 

" At Tecumseh a thin seam of coal has been opened, and is 
now worked with some success by Mr. Beaty. The drift is 
very similar to that before described in my report of Pawnee 
Co., and extends into the bank about 100 yards. Mr. Beaty 
has taken out about 1,000 bushels of coal, which he sells 
readily at the mine for 25 cents per bushel. It is undoubtedly 
the same bed that is opened on Turner's branch and at Friez's 
Mill, in Pawnee county ; but is not quite as thick or as good ; 
it contains large masses of the sulphuret of iron and other 
impurities. The coal seam here varies in thickness from ten 
to fifteen inches. The cap rock is a bed of limestone not 
more than two or three feet in thickness. A well was sunk in 
the village of Tecumseh, sixty feet. A drill was driven down 
through rock and hard clay a few feet further, and passed 

* See report of Hon. J. S. "Wilson^ Commiasioner of tho General Land OflSce, 
1867, pages 124r-111. 
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through what the workmen thought to he three feet of good 
3oal. This discovery created much excitement at the time and 
increased the demand for the puhlic lands in Johnson county, 
[t afterward turned out to he the same seam of coal worked 
by Mr. Beaty on the Nemaha and was only 11 inches in thick- 
aess. The prospects, therefore, for workable beds of coal in 
Johnson county are no better than in the neighboring coun- 
ties, already examined. The evidence against any important 
bed of coal being found within the limits of Nebraska dimin- 
ishes in force continually. I have already presented a portion 
of the evidence in former reports. The fact that all efforts in 
searching for coal in neighboring districts have resulted in fail- 
ures, renders the prospect very doubtful." 

All the rocks at St. Joseph, Missouri, Leavenworth and 
Atchison, Kansas, hold a lower position geologically, yet 
borings have been made about 300 to 500 feet at Atchison 
and St. Joseph, and a shaft; has been sunk about the same 
depth at Leavenworth, resulting in the discovery of a bed of 
very impure coal three feet thick, quite unfit for use. The 
evidence is quite strong that, as I have before suggested, Ne- 
braska is unfortunately located on the western rim of the 
western coal basin, and that no workable bed will ever be 
found in the state at a reasonable depth. 

I have thus mentioned the different outcroppings of coal 
in various portions of the state, because their existence seemed 
to the people to promise better things. The consequence has 
been that much more money has been spent in the useless 
search for coal in Nebraska, than the cost of a geological 
survey for years. 

Many excavations and numerous borings have been underta- 
ken without success. 

In aid of the solution of the problem whether there are 
within the limits of the state of Nebraska any workable beds 
of coal within accessible distance of the surface, the following 
conclusions are the result of the examination of these rocks 
during the past season. It has been accurately determined 
that rocks of the Carboniferous period occupy only a small 
portion of South Eastern Nebraska, and that these rocks are 
of the age of the upper Coal-measures, Permo -Carboniferous 
and Permian.* At Omaha, a boring of nearly 400 feet in depth 
was made by the U. P. R. R. without passing any important 
seam of coaL At Nebraska City a boring was made nearly 
the same distance with the same result. 

* The true Permian may not occur in Nebraska. If it does, it is found only in 
isolated areas. 
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At Atchison and Leavenworth, Kansas, and at St. Joseph, 
Mo., where the upper Coal-measures are several hundred feet 
lower than at Nebraska City or Omaha, borings were made 
about 400 feet with no better success. 

Mr. Brodhead, a geologist attached to the Missouri State 
Geological Survey, studied with a great deal of care a series of 
beds of the upper Coal-measures in northern Missouri which he 
regarded as 2000 feet in thickness without finding a seam d 
coal more than 2 or 21 feet in thickness. 

In the valley of the Desmoines river, Iowa, 75 to 100 miles 
east of the Missouri river, coal beds have been found by Dr. 
White, State Geologist, varying from 1 to 7 feet in thickness ; 
but the rocks including these beds are regarded by him as the 
age of the lower Coal-measures. Indeed the upper Coal-meas- 
ures of the west are regarded as the barren coal-measures, 
while all the workable beds of coal are confined to the lower 
Coal-measures. It is plain that all the Carboniferous rocks of 
Nebraska pass beneath the more recent formations westward to 
be disclosed again by the uplifting of the Bocky Mountain 
ranges. We find the Carboniferous limestone all along the 
margins of the Bocky mountains on either side the axis of 
elevation. On studying these fossils we find that so manyc^ 
them are identical with species found in what we know to be 
the upper Coal-measures along the Missouri, that we do not 
hesitate to pronounce them as of the same age. Indeed they 
are simply the western extension of them, thinning out and 
gradually losing all the thin seams of coal and shale and 
nearly all the beds of clay and loose sands, leaving for the most 
part massive beds of limestone. 

It is impossible in an article of this kind to present all the 
details upon which our conclusions are based ; but it seems more 
than probable that coal in paying quantities will never be found 
within the limits of the state of Nebraska. If this statement 
is true, it is a very important negative truth not only to Ne- 
braska, but also to very large portions of Iowa, Missouri and 
Kansas. We already know that the Carboniferous rocks do not 
exist in Dakota territory at all, so that along the Missouri riva 
there is a very large district of wonderful fertility, almost tree- 
less and destitute of mineral fuel. This fact at once directs onr 
attention to the lignite formations in the region of the Rocky 
mountains. It is to be hoped that the general government 
will see the importance of making appropriations for their 
careful examination at an early day. 
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A.RT. XXXVI. — Character of the Unconformdbility of the 
Iowa Coal-measures upon the Older Bocks ; by C. A. 
White, M.D.» 

Thb paleozoic rocks of Iowa, with the exception of those 
oi one period, all rest conformably upon each other, and show 
a regular recession to the southwestward in the direction of 
their general dip, the trend of their outcrops being quite uni- 
formly in a southeasterly and northwesterly direction. The 
exceptional unconformability referred to is that of the lower 
Coal-measures upon the Subcarboniferous rocks, and in connec- 
tion with the same, the unconformability of some of the members 
of the Subcarboniferous group upon the- others. Succeeding 
this unconformability, the sub-epochal divisions of the coal 
measures again show the same gradual recession to the south- 
westward, together with a similar general direction of trend 
that the older rocks do. 

Thus in the Iowa coal field, we always find the lower Coal- 
measures at the border ; next in order comes the middle when 
that discrimination has been made,f and then the upper, still 
&rther within the field. 

For the purpose of being more clearly understood, the fol- 
lowing names and numbers are given in the ascending order, 
of the numbers of the Subcarboniferous period as at present 
understood by the writer to be developed in the Mississippi 
valley. 

V. Chester Limestone,^ with its sandstones above and 
below. (Kaskaskia limestone of Prof. Hall.) 

IV. St. Louis Limestone. (Concretionary limestone of Dr. 
Owen, and in part Warsaw limestone of Prof. HalL) 

III. Keokuk Limestone. 

II. Lower and Upper Burlington Limestone. 

I. Kinderhook beds of Meek and Worthen. (Referred to 
Chemung group by Hall and others.) 

No rocks referable to the Chester limestone epoch have yet 
been found in Iowa, and wherever the base of the lower Coal- 

• In advance of his final report upon the Geology of Iowa. 

f Since the writer's communication to this Journal, published July, 186*7, the 
results of further inyestigations by Mr. St. John and himself in the Iowa coal field 
daring the progress of the State work, seem to warrant the separation of those 
rocks, whidi were therein all referred to the lower Coal-measures, into middle 
and lower, at least in a sub-epochal sense. 

I Judging from examinations made in Missouri, Kentucky and Southern Illinois, 
it is not thought that the Ferruginous sandstone of Prof. Hall is properly separa- 
ble from the epoch of the Chester hmestone, but believed that it should be con- 
sidered as belonging to It, as those similar sandstones do which subdivide that 
limestone in Kentucky and elsewhere. 
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measures is to be observed in that state, they are usually found 
resting, apparently quite conformably, upon the St. Louis lime- 
stone. The four first members of the Subcarboniferous period 
are all well developed in Iowa, particularly in the southeastern 
part of the state. The Keokuk limestone, however, althougk 
in full force in the vicinity of Keokuk, has not been recogni^ 
to the northward of the north line of Des Moines county ; and 
the Burlington limestone, although it has astonished the 
world with the richness of its fauna, loses its distinctive char- 
acters within fifty miles to the northward of the city for which 
it was named, yet the characters of its lower portion appear to 
remain in connection with the upper part of the Kinderhook 
beds as far north as Marshall county. 

It will be seen then that these two members occupy a very 
limited area within the State, but the St. Louis limestone and 
Kinderhook beds — the upper and lower members of the group 
in Iowa — occupy a much larger area than any of the others. 

If you draw a line on the map of Iowa, from the southeast 
corner of Van Buren county, sweeping a little eastward, to the 
northeast comer of JeflFerson county, thence, keeping six or 
eight miles to the northward of North Skunk river to a point 
on the south line of Marshall county near its southwest comer, 
thence to a point two or three miles northeast of Eldora in 
Hardin county, thence to Webster City in Hamilton county, 
thence to Fort Dodge in Webster county, you will have ap- 
proximately the eastern and northern borders of the Iowa coal 
field, being the thinning-out edge of the lower Coal-measures. 
Beyond this line, and resting upon 'both subcarboniferous and 
Devonian rocks, numerous small outliers of lower coal-measure 
strata exist. One of considerable extent is found resting upon 
the Devonian rocks, and reacliing from Muscatine nearly to 
Davenport. 

Almost all the coal of Iowa is found in the lower and middle 
Coal-measures ; much the greater part, in the lower. The 
region occupied by these two divisions on the west and south 
of the Des Moines river is about equal in area with that occu- 
pied by the lower alone upon the east and north side. Thus 
that river passes through the productive coal field of Iowa as 
now determined, near its center. In the lower half of this 
area, particularly along the Des Moines and Skunk rivers and 
their branches, the valleys are often found to have been eroded 
through the Coal-measures, exposing the Subcarboniferous lime- 
stone, which in this region is invariably the St. Louis division. 
But that prominent angle of the coal field in Marshall and 
Hardin counties is found to rest directly upon the equivalent 
of the Kinderhioot "beds, \\i^ ^\.. \io\m \Ycafc^t.Q\\ft e.xid all other 



G. A, White on the Iowa Coal-measures. 333 

nembers being absent. Leaving the Iowa, and going west- 
nrard to the Boone and Des Moines rivers along the northern 
border of the coal field, we find at Webster City in Hamilton 
Bounty, and at Fort Dodge in Webster county, the Coal-meas- 
ures resting again immediately upon the St. Louis limestone, 
while the equivalents of the Kjnderhook beds are found coming 
up to the surface northward of those localities in Pocahontas, 
Humboldt and Franklin counties. Thus it will be seen that if 
•we except the absence of all the rocks of the Chester lime- 
stone epoch, the only real unconformability of the Coal-meas- 
ures, BO far as we now know, consists of the overlapping of the 
northeastern comer of the coal field from the St. Louis lime- 
stone upon the Kinderhook rocks. We also see that there is 
still greater imconformability among the members of the Sub- 
carboniferous period themselves. 

The characters, both paleontological and lithe logical, of the 
St. Louis limestone, remain almost unchanged from the 
northern to the southern limits of its extension in the State, a 
distance of two hundred miles. The trend of its eastern and 
northern border evidently does not partake of the angle which 
the outline of the coal field forms in Hardin and Marshall 
counties, but conforms more nearly with the older formations 
in that respect. 

The characters of the Kinderhook beds are more changed as 
they extend to the northward from their typical localities, yet 
they may be readily identified, both by lithological and paleon- 
tological characters. The beds become more calcareous to the 
northward, and in the counties of Franklin, Humboldt and 
Pocahontas they consist entirely of limestone ; yet the peculiar 
fine-grained, yellowish sandstone so characteristic at Burling- 
ton is found as far north as Tama county. At this point there 
is a fifteen foot bed of fine oolitic limestone resting upon it, 
which is referred almost without hesitation to the oolitic mem- 
ber as seen at Burlington. The limestone of its most northern 
extension is also principally oolitic. 

In view of the foregoing facts the following conclusions are 
offered. 

From the time of the Potsdam period to the close of the 
Kinderhook epoch of the Subcarboniferous period, there seems 
to have been a regular and gradual recession of the sea to the 
Bouthwestward. At the close of that epoch, or in the early part 
of the Burlington limestone epoch, there was a very marked 
recedence of the sea, so that the characteristic limestones of 
that epoch did not reach farther north than the southern part 
of Johnson county. This recedence then continued gradual 
until the close of the Keokuk limestone epoch, at which time 
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the Bt. Louis limestone sea re-occupied nearly the whole am n 
formerly occupied by that in which the Kinderhook beds wew 
deposited. At the close of the St. Louis limestone epoci 
there was so extensive a recedence of the sea that the Chester 
limestone did not probably reach within two hundred miles of 
the southern limit of Iowa. At the close of this last Subcar- 
boniferous epoch there was another remarkable re-occupancjr 
of shallow seas, so that the Coal-measures received their first 
deposits, not only upon the surface of the St. Louis limestone, 
but also overlapped upon the Kinderhook rocks, and doubtless 
others besides ; for we have no assurance that the outliers 
before referred to were not at one time connected parts of the 
great coal formation. 

Iowa state Uniyersity, March 2d, 1868. 






Art. XXXVII. — Remarks on the Sedimentary Form^ations i 
of New South Wales, illustrated by references to other Pro- | 
vinces of Australa>sia ; by the Kev. W. B. Clabke, M.A., J 
F.aS., F.E.aS., etc.* I 

If we inspect the map of Australia, we observe that tie 
coasts of Victoria, New South Wales and Queensland, follow 
the general directions (with some irregularity) of the Cordillera, 
or elevated land separating the waters flowing directly to the 
coast from those which, draining the interior, disembogue to 
the S.W. 

The Murray river receives some part of its tributaries from 
the highlands of Victoria, and others from New South Wales; 
whilst the Darling and its tributaries collect the remainder of 
the supply, from as far north as 25° S. 

The Cordillera thus sweeps round in an irregular curve from 
W. to E. to the head of the Murray — and thence, northerly 
and northeasterly, to the head of the Condamine ; trending 
northwesterly from that point to 21° S., whence it strikes to 
the north, terminating its course at Cape Melville, in 14° S., 
about the meridian of 144° 30', which is that of Mount Alex- 
ander in Victoria. 

The more westerly and southerly trend of drainage is repre- 
sented by the Thomson and Barcoo rivers, which carry off the 
waters of the Cordillera at the back of the Barrier Ranges to 
Spencer's Gulf. The meridian of the head of that gulf is, there- 
fore, the western limit of East Australia. 

The Cordillera itself, described by Strzelecki in 1845, was tra- 
ced by him through a considerable part of its diversified course 
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as anderstood by him), from the southern point of Tasmania 

the parallel of 28°, in longitude 152°; but not further west- 
rard than 146° on the parallel of Mount Alexander. It is, 
lowever, doubtful whether the ranges between this furthest 
urestem point and Wilson's Promontory, where he considers 
tihe Chain to be cut off by the sea, is anything more than a 
ipur in that direction. 

But the extent of the Cordillera westerly, to its termination 
on the border of South Australia is so well defined, that there 
can be no question that the S. W. and W. extension has as 
true a character as any part of the Northern prolongation. 
This may be geologically deduced from researches of the Geo- 
logical Survey of Victoria. That province is limited, at its 
eastern comer, by a line joining Cape Howe and the head of 
the Murray, so that the boundary crosses very near the highest 
point of all Australia, which Strzelecki made 6,500 feet above 
the sea, but which subsequent observations have shown to be 
7,175 feet. This correction rests on observations made by myself, 
in 1852, and a re-discussion of them, in comparison with results 
obtained by Professor Neumayer in 1862. On 8th May, 1852, 

1 made the highest point of Kosciusco, 4,077 feet above my 
then base, at 3,098 feet above the sea, which therefore came out 
7,175 feet; and in February, 1863, Professor Neumayer wrote 
me word that he made the highest peak in November, 1862, 
7,175 feet. This makes Kosciusco's summit above the crossing 
place of the Indi or Hume river, at Q-roggan's, 5,425 feet. 

The 144th meridian to the northward limits very nearly all 
the high land of the East Coast to Cape Melville, whilst the 
142nd meridian limits to the westward the basin of the Dar- 
ling, including part of the drainage along the Thomson and 
Barcoo from the head of the Flinders, to where it passes into 
South Australia, on the 14l8t meridian. 

Thus, all this enormous drainage of western New South 
Wales and southwestern Queensland is, as it were, bounded 
by ranges of high geological antiquity, the Q-rey and Barrier 
groups being of undoubted similar age to the mass of the East- 
em Cordillera. 

It has long been known that the strike of the older sedi- 
mentary rocks all through the Cordillera, in Victoria, as well as 
in New South Wales, it is generally meridional; so that in the 
former province the beds strike across the Cordillera, whilst in 
the latter they form various angles from parallelism with it to 
a transverse direction, as the Chain doubles and winds irregu- 
larly in its course. 

This is the experience of the Victoria Survey, and my own 
traverses across various points of the Cordillera in New South 
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Wales and Victoria^ establish the fact of a normal meridioiial 
strike of the older strata. So distinct, indeed, is this character* 
istic, that the settlers in various parts of the country have been 
accustomed to trace the direction of north and south by tie 
strike of the slates. 

It sometimes happens that, owing to the high angle of dip, 
and the effect of denudation on the overlying formations, the 
Cordillera itself becomes in places almost knife-edge, so that 
in New South Wales it presents occasionally a divisa aquarum 
not more than nine paces in width; whilst in Maneero to the 
south, and New England to the north, it spreads out in a plat- 
eau, on which eastern and western waters rise close together, 
and sometimes overlap. These different features have a variable 
geological aspect as well as value; for owing to the strike of the 
older rocks, the breadth of the Silurian formations, which, as 
in other countries, are repeated by recurring folds, may be more 
exposed in Victoria than they are in New South Wales; and 
owing to the curve of the Cordillera, probably the same bedg 
are traceable to the north which occur in the south ; as, for 
example, the auriferous rocks of Omeo and Peak Downs, which 
are on the same meridian; and thus the meridional strike is 
exhibited along the northeast coast, where there are alternations 
of old rocks forming precipitous cliffs, with low valleys and 
beaches separating those alternations. 

Independently of this arrangement, the whole of the Central 
area inside the Eastern Cordillera has a trend to the south and 
west, so that the waters collected between 22° and 37° S., on 
the east of South Australia, find their way to the sea at the 
eastern corner of that province. 

We might naturally assume that the same order of deposits 
is to be expected throughout the Cordillera ; but there is a 
singular exception. Whilst marine deposits of Tertiary age 
are found along the coast of Western Australia, and along the 
southern coast from Cape Leuwin to Cape Howe, there are no 
known marine Tertiaries in any part of the coast of New 
South Wales and Queensland up to the Cape York Peninsula ; 
and the reason of this may be, that, as indicated by phenomena . 
before pointed out by me, but which on this occasion cannot 
be further dwelt upon, the eastern extension of Australia has 
been cut off perhaps by a general sinking (which is in accordance 
with the Barrier Keef theory of Mr. Darwin), and which has 
some support from the fact that there is repetition of Australian 
formations in the Louisiade Archipelago, New Caledonia, and 
New Zealand, in the latter of which occur abundant tertiary 
deposits, in which case the intervening ocean may be supposed 
to cover either a great synclinal depression or a denuded series 
of folds. 
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Belatively speaking, therefore, the Cordillera of the Eastern 
Ooast has not been subject to the changes which introduced the 
relics of a Tertiary ocean. At any rate, no evidence is known 
to me of marine Tertiaries on the lands north of Cape Howe. 

Another fact worthy of notice, as showing the probable ancient 
geological vicissitudes of Australia is, that the great Carbon- 
iferous series which is so prominent in New South Wales and 
in parts of Queensland, but which is less distributed in Victoria, 
and there only partiallv and irregularly as to the portions still 
remaining, has been broken up and carried away, so as to have 
left the various members dislocated, ruined, and separated in 
such a way as to allow no clear view to be taken of the whole 
till all the separate portions have been separately examined ; 
and to the want of this personal examination on the part of 
certain Paleontologists and others, who have never yet seen 
the Carboniferous formation of New South Wales, is to be 
attributed the perseverance with which they so long disputed 
fiicts as attested by geologists in New South Wales, who are 
fiuniliar with the latter and with Victoria also. 

In consequence of the absence of marine tertiary deposits 
in New South Wales, and the occurrence of a more complete 
series of the strata in the sections of the Carboniferous forma- 
tion, there has arisen a difficulty in collating the gold deposits 
with those of Victoria ; and, in this respect, at present the 
upper deposits in the fonner province cannot be assigned with 
any precision to the epochs adapted by Mr. Selwyn for the latter. 
And it also follows, that his view of the distinct ages of Plio- 
cene auriferous and Miocene non-auriferous gravels cannot be 
tested in New South Wales ; if, indeed, it has not already 
been tested by the actual discovery of gold in the so-called 
Miocene deposits themselves as they occur in Victoria. 

So far as is at present known, the gold is derived chiefly from 
the Lower Silurian formation ; but researches conducted for 
me at H, M. Mint in Sydney, jjrove that it exists in almost 
every distinctive rock in New South Wales. In this province 
the alluvial deposits are not so extensive as in Victoria ; but 
this probably arises from the fact previously mentioned of the 
strike being in Victoria transverse to the direction of the Cor- 
dillera ; by which means the currents which distributed the 
drift had a wider area* of gold-bearing materials to denude than 
m New South Wales, where, I conclude from numerous exam- 
ples, the principal currents were to northward, so that in that 
1)rovince they would coincide with the direction of the Cordil- 
era, and not accumulate the deposits in such low-lying exten- 
sive regions as those of the Mun-ay Districts. The same 
objection would obtain, on the supposition of gradual waste 

Au. Jous, ScL— Second Sebies, Vol. XLV, No. 1S5.— M.xx^Y^^'^, 
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and accumulation from less powerful agency than that of a 
general rush of water. It is not, however, to be doubted, that 
there is an enonnous amount of gold yet untouched in numer- 
ous places in New South Wales, not only in the quartz lodes 
(or reefs), but in gullies and plains where alluvial gold diggings 
will yet be discovered. 

The distinctive diflferences in material mineral wealth between 
Victoria and New South Wales are not altogether confined 
to gold, or tin, which latter metal is well represented in the 
New South Wales Court ; but coal, iron and copper, and per- 
haps lead, also exhibited, prove more than an equivalent of the 
great amount of gold at present in Victoria. 

At the Universal Exhibition of 1854 the present writer ex- 
hibited a collection of rocks and fossils, illustrating the whole 
of the geological formations of Australia, and these were 
enumerated in their strati^raphical order in the published cata- 
logue. On this occasion, it has not been possible to complete a 
similar and more extended coUestion, owing to the effects of 
protracted illness ; but it may be useful to introduce a few 
remarks on the various geological epochs as they represent 
themselves in New South Wales, with a brief statement as to 
their connection with other portions of Australasia. 

Azoic and " Met amorphic" Eocks. 

There has not been sufficient evidence yet collected to show 
that these rocks have been ascertained to exist in Eastern Aus- 
tralia, although in Tasmania rocks of a doubtful class (and which 
may, perhaps, be only highly altered Lower Silurian) have been 
referred to them by Mr. Q-ould. The existence of gneissoid 
strata and of slates of very ancient aspect, has also been well 
known in New South Wales, with occasional unfossiliferous 
limestones ; but it would be premature to place them, without 
doubt, under the present head. Some of those mentioned 
under the First Epoch of Strzelecki have, on close inspection, 
appeared to the writer to be merely the products of transmuta- 
tion, nor is such an improbable result, seeing that in Australia 
some slates have apparently been changed into granitic rocks. 
It is, at least, certain that such rocks, except in Tasmania, 
generally occur in the immediate vicinity of granites, though 
the latter frequently occupy large areas both in Maneero and in 
New England, as well as along the Cordillera, and in indepen- 
dent masses along the coast. In Western Australia, where an 
enormous region is occupied by granites, and the older forma- 
tions are represented only by small patches of slates, whilst the 
granites themselves remain bare, these patches are found on the 
flanks of the granitic \)0«.ft^^, ani. ^\. ^'x.Xx'b^aftl^ yride intervals ;, 
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aor have I been able to detect, among the numerous collections 
which have passed through my hands, distinct evidence of 
any but doubtful examples of those foliated rocks which belong 
to the so-called Primary epoch. In Southern Australia, also, 
there does not appear to be any considerable amount of strata 
which could be referred to this epoch. 

Lower Paleozoic Eocks. 

Of these there are undoubted evidences in some limited dis- 
tricts of Tasmania, whilst in New South Wales and Queensland 
considerable areas are occupied by them. 

The greater mass of them, in the two latter provinces, 
appears to belong to Upper and Middle Silurian ; the mud- 
stones of Yarralumla, with Encrinurus and Calymene ; the 
Coralline and Pentamerus beds of Deleget and Colalamine ; 
the Tentaculite and Halysites beds of Wtllington and Cavan ; 
md the beds with Calymene, Encrinurus, Beyrichia, and others 
writh Illoenus, Harpes, Bronteus ; Biachiopoda, including Stro- 
phodonta and Eadiata embracing Star-fishes, point to the exis- 
:«nce of at least the Upper Silurian formation on both flanks of 
the southern part of the Cordillera. There are also numerous 
X)ral8 included in the list given by me in the Southein Gold 
Fields (p. 285), which also confirm the same determination ; 
md it may be added that the above, and other fossils of this 
age mentioned by me elsewhere, have been examined by Pale- 
3ntologists of eminence in Europe. Such are the genera Fa- 
vosites, Coenites, Ptychophyllum, Calamapora, Syringopora, 
Emmonsia, Alveolites and Cystophyllum, &c. These, perhaps, 
might not alone satisfy a doubt, but with them occurs Eecep- 
taculites ; since 1858, when these were determined, I have 
detected Halysites, which may settle the question as to Up]ier 
Silurian. Wenlock beds seem to be well developed on the 
Deleget, 

In Victoria, numerous species of Grapolites have been found, 
but during my explorations of New South Wales I discovered 
none. It is only recently that they have been found in the 
most southern part of the province on the M'Loughlan river 
and also in other spots in the basin of the Snowy river, near 
the boundary of Victoria. 

In Tasmania I saw fossils similar to those of New South 
Wales, from beds on the Gordon and Franklin rivers ; but 
Mr. Gould has since placed them partly as Lower Silurian. 
Lower Silurian beds also occur on the Deleget river, where both 
the upper and lower have a generally meridional strike, but 
varying dips. 

In Queensland, Mr. Daintree has confirmed the fact of the 
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existence there of Silurian rocks identical with those of Victo- 
ria ; and my own examination of the Brishane Slates led me 
to compare them with the auriferous slates of the Anderson's 
Creek Gold Field. The quartz veins of that neighborhood 
were found by me in 1851 to hold gold, and some very recent 
researches have increased the expectation of valuable deposits 
there, in addition to those which have already been opened on 
the Burnet, Crocodile Creek, Mount Wyatt, the Burdekin, 
Talgai, and Star Creek ; about Peak Downs, and in other 
places. 

The Gold Field of Fingal in Tasmania is also partly occupied 
by rocks of Silurian age, the lithological structure of whicm is 
identical with rocks in New South Wales and Victoria. 

Copper is abundant in strata which may be referred to the 
same epoch ; but a peculiarity which I have observed in most 
of the copper localities is, that the ores do not occur in lodes 
of the usual character, but sometimes, as on Peak Downs iff 
Queensland, they follow the planes of the strata, and generally 
in New South Wales assume a dome-like form, rising m bosses 
at intervals without continuous surface connection. The Bum 
Burra Copper Mine of South Australia has also something of 
the same character. I have in my possession Pentamerus from 
Bombala, in which the shells are embedded in copper ore. 

Specimens are exhibited from Bombala and Cavan, not only 
of Fossils, but of Copper, Lead, and Iron. (No. 475 & 474.) 

Middle Paleozoic Kocks. 

Mr. Jukes has shown cause why the term Devonian should 
be eliminated, referring the so-called beds to the bottom of the 
Carboniferous formation. 

It is probable that such will have to be the fate of certain 
strata in Australia, the fossils of which have at once a Silurian 
and a Carboniferous aspect ; being connected with the former 
by certain corals, and with the latter by the occurrence of 
Lepidodendron, Sigillaria, and other Lower Carboniferous 
plants. 

There is undoubtedly a regular passage downward from the 
marine fossils of the acknowledged Lower Carboniferous beds 
of New South Wales, to others which very much resemble the 
so-called Devonian beds of England ; and a series of shells, 
corals, &c., from the Murrumbidgee, which I submitted some 
years ago to Messrs. Salter & Lonsdale, through Sir K. I. Mur- 
chison, Bart.,* excited doubts as to their belonging to any but 
Silurian and Carboniferous deposits. Among these were Pha- 
nerotinus, Loxonema, Atrypa reticularis, Orthis restipinata^ 
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Murchisonia, Strophomena, and Spirifera of various species, 
some like Devonian. Loxonema is known to me as occurring 
in the lower marine beds of the Hunter river basin— -certainly 
below the upper coal beds. 

There appears to be an intermixture, and such is the case 
with certain strata to the westward of Wellington, in which 
some of the fossils have the Carboniferous type and others 
the Silurian. In the list before mentioned these are included 
in Passage beds. 

In Victoria, near Mount Tambo, in Gipps Land, and again 
near the head of the Murray, there are some limestone beds 
with fossils, which I visited in 1851, and then believed to be 
of the same age as the lowest Carboniferous rocks of New 
South Wales. The Victorian geologists consider them Devonian. 

In Queensland, the Burnet Eange and tracts about the Bowen 
Gk)ld Feld and Burdekin (in which river limestones with fossils 
occur), are strewn with spoils of a formation which Mr. Daintree 
2a31s Devonian. From the former locality I have had many 
3ollections, and among them all I find Productus in alliance 
with Trilobites which appear to be older than Carboniferous. 
But, if Mr. Jukes's arrangement holds good these will probably 
be placed in the latter formation. On the western flanks of the 
Cordillera, near Yass, and on the eastern, along the Shoalhaven 
river, and again near the Hanging Bock, New South Wales 
presents numerous bands of limestone full of such fossils ; and 
it may be doubtful at present whether these lie on the horizon 
of the Devonian, or whether they belong to some portion of the 
Upper Silurian. As these beds appear to range all through 
the country on a nearly meridional strike, on both sides of the 
Cordillera, they are traceable in widely diflferent places ; and 
it may eventually be determined that, though in close contact, 
there is really a distinction of formations, only to be detected 
by accurate survey. So far as Lepidodendron is concerned, 
that plant occurs in some places in association with beds that 
are decidedly younger than any called Devonian, near Pallal 
on the Horton river, and on the Manilla river in Liverpool 
Plains, and in the gold drift of the Turon river, which has 
been derived from beds of transmuted sandstone belonging to 
the coal beds at the head of the river. Near Wellington, also, 
Lepidodendron has been found in hardened rock of similar 
origin. At Canoona Gold Field, in Queensland, Lepidodendron 
occurs in hardened shales ; and at Goonoo Goonoo, on the 
Peel river, in New South Wales, it occurs in fine grey sand- 
stone, with Ferns and Sigillaria in close proximity to beds of 
marine fossils which are certainly Lower Carboniferous. 

Besides these fossiliferous evidences of supposed Devonian 
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age, there are beds of grit, sandstone, and conglomerate, occu- 
pying positions of extreme doubtfulness as to age, not only in 
Victoria, but also all along the coast ranges of New Sontli 
Wales, which, as described by me, and confirmed by Mr. Dain- 
tree, are certainly older than some parts of the Carboniferous 
formation. They make a near approach to the " Old Red" of 
Europe. In my Eeport to the Government of New South Wales 
(6th March, 1852), I have mentioned that I had traced these 
beds " from the head of the Shoalhaven to the head of the 
Genoa ;" and Mr. Daintree, in his Report to Mr. Selwyn, Di- 
rector of the Victorian Survey (26th May, 1863), adopts my 
description, word for word, as applicable to " the Grampian 
sandstones, the conglomerates south of Mount Macedon, of the 
Avon river and Tambo, Gipps's Land ;" and he adds, " there 
can be little doubt they are all members of one great formation." 

At Mount Tambo, according to Mr. Selwyn (1866), they 
underlie the limestone of that locality, which he therefore con- 
siders as probably Carboniferous ; and this, as stated above, 
was my view in 1851. 

About Eden (Twofold Bay), and Panbula and Merrimbula, 
to the north, there occur a series of beds which, in 1851, 1 also 
ranked as Devonian ; but, on visiting the district in 1865, 1 
was inclined to think they might be much older. Nevertheless, 
they are connected with Porphyries, with double-headed hexa- 
hedral crystals of quartz, which are common in countries as- 
sumed to be of the age of " Old Red." After all, there will 
have to be an adjustment of this and other questions, which 
may hereafter distribute very differently parts of formations 
which at present are considered fixed. 

In Western Australia, Mr. H. Gregory indicated on his map, 
and in his Report, the existence of Devonian rocks near York, 
and in other parts of that colony. Having examined the 
rocks so indicated, I can only state my belief that they have no 
pretension to any such antiquity, and are probably mere col- 
lections of loose granitic matter and other drift cemented hy 
ferruginous paste, which has since become transmuted into 
concretionary nodules and hasmatite. There are also pebbles 
of trap, much decomposed, in the so-called Devonian. 

Upper Paleozoic. 

That this division of rocks is fairly represented in New 
South Wales there can be no dispute. It has been long deter- 
mined by all Paleontologists, that the lower Carboniferous 
marine beds of Europe are represented by the beds immediately 
below the Upper coal measures of the Hunter river, of the 
IJIawarra, Talbragar, &ci.', anA. ^^Ytlot^ ^^^^j^-Ow^t fossils of the 1^ 
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)ame age occur in a part of Western Australia, near the Irwin 
iver in Queensland ; in Tasmania, and in Victoria. 

Associated with them, both above and below, in New South 
Wales, Coal beds of various thickness (from 3 to 30 feet) occur. 
In the Newcastle basin alone there are at least 16 seams more 
than 3 feet thick, sections of which have been published by 
John Mackenzie and W. B. Clarke, and are exhibited. (See 
No. 477.) Up to a comparatively recent period, it was not 
known that under the marine beds below these coal seams, 
other seams occur bearing the same genera of plants as in the 
upper beds, of which Glossopteris and Phyllotheca are very 
abundant. When this fact was first published by me, it gave 
rise to controversy ; but the truth of my conclusions has been 
confirmed since by Mr. Daintree, who, visiting and examining 
the spot in dispute, found four or five seams in the position to 
which they had been assigned. Now, below these lower coal 
measures there is an enormous thickness of fossUiferous strata, 
in which the fossils (as before stated) gradually assume what 
has been called a Devonian aspect. The opposition to this 
determination has arisen from a preconceived idea that strata 
bearing Q-lossopteris could not be Paleozoic, and therefore, that 
the upper coal measures of Newcastle had no right to be con- 
sidered older than Oolitic. But whilst these upper measures 
produced a fish of undoubted Paleozoic character (Urosthenes 
australis), Cleithrolepis granulatus, Myriolepis Clarkeiy and 
other Ichthyolites, examined and determined by Sir P. de M. 
G. Egerton, Bart., to be Paleozoic, have been found by me at 
least 1,000 feet higher, and of which photographs are exhibited 
on this occasion. (See No. 351.) 

This dispute, therefore, ought long ago to have been settled ; 
but unfortunately it was tal^en up out of the Colony, and 
found some support in the writings of DeZigno, author of 
" Le Piante Fossili delV Oolite.'^ Since then he has modified 
his views, and, in a subsequent publication, in the " Rivista 
periodica^'' Padova, vol. xiii, 1863, admits that the Australian 
coal beds are rather Triasaic than Oolitic, He still, however, 
does not quite comprehend the whole question. 

Above the coal measures, including Urosthenes and Glossop- 
teris, i, e., in the Hawkesbury and Wianamatta beds, in which 
Cleithrolepis, Myriolepis and PaleBoniscus occur without Glos- 
sopteris, Baron De Zigno imagines, from the way in which the 
evidence has been put before him, that beds with Pentacrinites, 
Ammonites, and Belemnites, which will be mentioned hereafter, 
interpolate the beds with PaleBoniscus, &c. Nothing, however, 
of the kind has ever been found in Hawkesbury or Wianamatta 
beds ; and the only fossils of the genera named occur in 
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Queensland, ftill 600 miles distant. Professor M'Ooy having 
believed the coal of New South Wales to be Oolitic, and be- 
lieving the Pentacrinites, &c., to be Oolitic also, and Lepido- 
dendron having been stated to be found in beds below the 
coal in marine beds of assumed Devonian age, it was too hastily 
inferred that Professor M'Coy and myself were writing of two 
distinct coal epochs. 

That the coal measures of New South Wales are, however, 
truly Carboniferous, has been since determined by plant evi- 
dence ; for in Queensland, where the Newcastle coal measures 
can be identified, a plant very near to, if not the same as, 
Alethopteris lonckitica, has been found, and there are in the 
present Exhibition several examples of it. (See No. 470.) 
Moreover, near Stroud I long ago detected a magnificent fern, 
in beds which belong to the Hunter river coal measures, which 
Sir C. Bunbury has named Adiantitea eximius. 

Whether the masses of coal exhibited look more like a 
Secondary than a Paleozoic coal, may be fairly left to the 
decision of competent judges. (See Nos. 214 — ^233.) 

Another ground on which the age of the New South Wales 
coal beds was disputed is, that in Victoria there are certain 
beds which {me teste) resemble some of my Wianamatta beds, 
and therefore, assuming them to be Oolitic^ New South Wales 
was involved in that dictum also. Now, the true European 
coal measures (according to Mr. Selwyn), "so far as is known 
at present, do not exist in Victoria ;" nor has Grlossopteris been 
found there at all. Moreover, the Survey has sunk through 
4,000 feet of consecutive beds, without finding a profitable 
seam anywhere ; and, though the limestones of Gipps's Land 
are acknowledged as Lower Carboniferous or Devonian, there 
is not an atom of evidence to be obtained in Victoria as to the 
Secondary age of the New South Wales coal. Thus stands 
the question at this moment. If now we turn to Tasmania, we 
have clear evidence as to the occurrence there of true Paleo- 
zoic coal, and if we pass on to Queensland we have equally 
clear evidence ; and, what is more, there are sections on the 
Bowen river (full 1,000 miles from Sydney), in which the 
whole history of the coal beds may be read off without error. 

Mr. Daintree writes thus : — " The Bowen river Coal series 
would afford more conclusive sections in the upper portion than 
your own ; since, besides the seams of coal lying at the base of 
the Bowen river series, interstratified with beds containing a 
marine fauna, which Professor M'Coy acknowledges to be 
Carboniferous, there are likewise beds containing a nearly simi-^ 
,lar fauna, resting on beds zoith abundance of imbedded Glos- 
sopteris" 
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I learn also, from the examination of both Fauna and Flora, 
specimens of which were in my possession before Mr. Daintree 
had visited Queensland, that the former contains the identical 
species described by M'Coy {Annals Nat, Hist,, vol. xx), such 
as Productus brachythcerus, Pachydomus globosus, Allorisma 
eurvcUum, whilst the latter contains Phyllotheca australis 
and Glossopteris Browniana, and others, which were assumed 
to be Oolitic at Newcastle, but must be admitted to be Paleo- 
zoic on the Bowen river. 

The coal seams on the Bowen river are of variable thickness, 
but a ten-f Oft seam has been noticed. 

Mr. Gould, in his Eeport to the Government of Tasmania, 
October, 1861, also states that the Mersey river worked coal 
seam belongs to the formation with the same marine fossils as 
in Queensland, and on the Hunter in New South Wales. 

Having visited the Tasmanian locality for the purpose of 
inspection, I can confirm all that has been stated respecting the 
occurrence of the marine Paleozoic fossils, Orthonota, Spirifero., 
FenesteUa, Pachydomus, Theca, &c., in association with and 
immediately above the coal. 

So far, then, the question about the age of some of the 
Australian coal must be considered as settled ; and if, as in 
Illawarra, the coal beds overlie the marine beds, as they do 
also in the Fingal district of Tasmania, it would appear that 
all these separate occurrences belong to one thick series, in 
which marine beds and fresh-water beds interpolate each other. 
But, assuredly, in that case, the arrangement adopted must 
express the order as follows : — 

4. Upper coal measures. 
3. Upper marine beds. 
2. Lower coal measures. 
1. Lower marine beds. 
So far as I know, the latter rest frequently on a conglomerate, 
which in Tasmania I found to contain undoubted Carboniferous 
fossils. 

Since the Exhibition of 1862, on which occasion, in a paper 
on the Coal Fields, I noticed the occurrence of Oil-bearing 
Cannel Coal at the foot of Mount York, and at CoUey Creek 
in the Liverpool Ranges (not on eastern waters), the former 
has been in great request for the purpose of producing illumi- 
nating oils ; and the produce has been brougnt into the market. 
In the former locality, and in Burragorang, I have made some 
recent researches, which have satisfied me that these can only 
belong to the Upper coal measures, for they bear distinct evi- 
dence in the fronds of Glossopteris, which are very clearly 
impressed upon the beds at Mount York ; whilst at Burrago- 
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rang the blocks of Cannel are found in an intermediate position, 
between the top of the coal measures and the upper marine 
beds, which, if not the overlying measures, bear the very 
strongest resemblance to the Hunter river series. 

In lUawarra, also, there are shales which are above that 
geological position, and which produce oil for illumination, bnt 
are not of the peculiar character of the Cannel at Mount York, 
which, in a great degree, resembles the Bog Head mineral of 
Scotland, only it is more valuable. Specimens of all the pro- 
ducts under the present heading will be found in the Exhibition. 
It has been an object of inquiry whether Petroleum springs 
exist in New South Wales. Such have been reported from the 
Corong in South Australia, and from Taranaki in New Zealand, 
and from Victoria. The former is, we learn, a mistake ; being 
probably at a point where certain animal substances have 
decomposed. In New South Wales there are also two local- 
ities, known to me for many years, in which Petroleum exudes ; 
and there are two or three in Western Australia, the products 
from which I have examined. Nothing of value has as yet been 
found. (See Mr. Keene's collection exhibited in London, 1862, 
and again exhibited, pp. 81-89.) 

Secondary Bocks. 

I have previously made mention of the Hawkesbury and 
Wianamatta beds ; and a collection of them, illustrated by a 
catalogue, was exhibited at Melbourne. Some of these were 
also shown in the Universal Exhibition of 1854, and therefore 
have not now been repeated. 

Whether they be acknowledged hereafter as Paleozoic (which 
the fishes determined by Sir P. M. de G. Egerton, Bart., would 
justify), or whether, with Mr. Selwyn, we consider them (against 
that evidence) to be Secondary — or whether we suppose, with 
him, that the beds in Victoria called by him Secondary are a 
portion of my Wianamatta beds — there is nothing to explain 
the statement made by de Zigno, in his valuable paper before 
the Academy of Science, in Padua, on 23rd Apnl, 1863, in 
which he says : 

Altri depositi pure d' incerta classificazione ci si schierano innanzi 
prendendo ad esaminare i terreni a combustibile fossile della Nuova 
Galles meridionale e della Tasmania, che il M'Coy aveva fino dal 
1847, collocatinel piano dell' Oolite, mentre Clarke annuneiavadi 
avervi rinvenuto i Lepidodendri dell' epoca carbonifera, 

Successivamente le nuove indagini instituite dal M'Coy lo pone- 
vano in grade di chiarire come i resti trovati dal Clarke apparten- 
essero a depositi collocati ad una grande distanza di quelli le cui 
piante accenavano ad un' epoca piu recente. 

a ik % tk 
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Egli cita in questi ultimi depositi la presenza di quattro Cicadee 
e di una Taeniopteris multo affine alia Tmniopteris vittata dell' 
Oolite di Scarborough, e nota come presso Volumbilla abbia tro- 
vato Belenniti, Pentacriniti e varie conehiglie che s' approssiomano 
alle specie proprie dell' Oolite inferiore, del Lias e del Trias, 
(p. 148-9). 

Now in this statement are three things to be reconsidered: — 

1. It has not been said by me that the Lepidodendron, &c., 
were in the same beds with Glossopteris (though evidence 
has come out recently to the effect that these plants have 
been found together at Newcastle), but it has been held 
that the Glossopteris Coal beds and the Lepidodendron 
beds are part and parcel of one great formation. 

2. In New South Wales no Cycadites and no TaBniopteris 
have been ever found, though they occur in Victoria in 
the beds considered by the geologists there to belong to 
the Wianamatta beds. 

3. Neither in the Victoria beds, nor in the Wianamatta beds, 
has ever been found a Belemnite, a Pentacrinite, or any 
shell, save a fresh-water Unio in Victoria, and one shell 
in: New South Wales from the fish-bearing shales. 

There is, however, a far more important matter to be rectified. 
When I first reported the discovery of Secondary fossils from 
Wollumbilla in Queensland, it was as Cretaceous or Jurassic; 
but Professor M'Coy described them, in September, 1861, as 
Lower Secondary ^ and as the marine representatives of the 
formation, to which belonged, in his opinion, the Victoria 
" carbonaceous" beds, and the coal measures of New South 
Wales, i, e., of the age of the Scarborough Oolite. Among 
the Wollumbilla fossils were some which looked older than 
Cretaceous ; and therefore, certainly guided by Prof. M'Coy's 
determination, I adopted his view of an older period, and even 
considered that some of the fossils indicated a Triassic age ; 
(there was certainly a brachiopod which looked older than 
Triassic;) consenting to the possibility that the Wollumbilla 
beds mignt prove reaUy to be of tlie same age as the Wianamatta 
beds. But I have learned two things since, first, that the 
fishes of the latter are Paleozoic, and secondly, that the Wollum- 
billa fossils on comparison and examination in Europe, whither 
I sent them, are by geologists there considered to be really Cre- 
taceous; and as Professor M'Coy has himself published two Cre- 
taceous species from Queensland, in 1865, and as I have 
collected evidence to geologically connect their localities (Flin- 
der's River) with that of Wollumbilla (though otherwise so 
widely separate), there will be the less difficulty in allowing the 
Cretaceous epoch, first suggested by myself as a^ijlicable to 
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fossils in aitUy to be acknowledged as well developed in Queens- 
land. But we shall then see how little is its relationship with 
the Wianamatta, and how still less with the Victorian beds. 

This reference to a very important circumstance leads me 
to suggest, that whether the Wianamatta series is to maintain 
a Paleozoic pretension or whether it is to ascend to the Trias, 
the arrangement which will be found most correct will proba- 
bly be represented somewhat in this wise :- 

4. Cretaceous. Wollumbilla, Flinders, &c., (Queensland) 
and Western Australia. 

3. Inferior, or Great Oolite. Deposits at Wizard Peak, &c., 
Western Australia. 

2. Trias, Victoria. 

1. Paleozoic. Wianamatta, Hawkesbury, and Coal beds of 
New South Wales. 

In which arrangement, I would place the Victorian *^ carbon- 
aceous" above my Wianamatta beds. Of course, subsequent 
discoveries may modify such a view, and lead to a final settlement 
of opinion, by enabling geologists to fill up the gaps which 
undoubtedly exist ; proving, perhaps, that the Cretaceus fossils 
picked up in drift by Mr. Selwyn indicate the former existence 
of Upper Secondary rocks in that province, as the Anmionite 
brought to me on the Clarence River Coal Fields in 1853, may 
indicate the former presence there of an Oolitic formation. 

That Cretaceous or Jurassic rocks formerly occupied and 
still occupy an enormous range in Queensland, I can now assert, 
having obtained some of the additional information which I 
proposed to collect in 1861. I have now been able to discover 
that rocks of the above epochs range from the east of Wollum- 
billa across the Maranoa and Warrego to the Nive and Barcoo ; 
thence along the head of the Thomson to the Flinders, and so 
round by Tower Hill and the Belyando back to the Ambyand 
Maranoa Rivers ; not, of course, in one uninterrupted area, 
but resting on the Carboniferous and other Paleozoic forma- 
tions, thus exhibiting a very extensive distribution of Secondaiy 
rocks ; and it will probably be found that various groups of 
the Jurassic epoch are represented there. 

It is certainly singular that some well-known species of 
European reputation, or their representatives, are found in the 
Western Australia Oolite, such as the following of the Great 
Oolite : — Trigonia costata; Ostrea Marshii; Ammonites Mo(h 
rei; Jjima, pecfimformis ; AyicmIq, Munsteri, &c. 

None of these have, however, been found in Queensland, 

New South Wales, in Victoria, or Tasmania ; but in the latter 

island, there are undoubted equivalents of some part of the 

Wianamatta series, as weft, a^ oi t\ife G^^aV -d^^-asvirea and lower 

Carboniferous beds oi "Sevj ^o\3L\\i'^«Xfc^, 
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In New Zealand the greater part of the Coal measures is 
not Paleozoic, but some of it is said to be Secondary, to which 
epoch also belong the Jurassic Plesiosaurus and Ammonites ; 
and Triassic AviculsB and Monotis. 

In New Caledonia, there is also a distinct Triassic series, of 
which some of the fossils are akin to those of New Zealand. 
But, at present, neither has this nor the Belemnites of Queens- 
land been found in New South Wales. 

So far as the question of Coal is concerned, no Coal seams 
(but only thin patches or very limited layers) have been found 
in the Wianamatta or the Hawkesbury rocks, that can be com- 
pared even with the alleged Secondary deposits of Victoria ; 
and in Queensland, where workable seams do exist, the fossils 
of New South Wales are also found. In the Secondary marine 
beds of WoUumbilla and the Amby, gold in minute visible 
particles was found by me in some of the quartz pebbles ce- 
mented with the shells, and a small quantity was detected by 
crushing the whole, shells, pebbles, and the calcareous cement 
together. 

Tertiary Eocks. 

Throughout the whole of Eastern Australia, including New 
South Wales and Queensland, no Tertiary marine deposits have 
been discovered. There are, however, in various places of New 
South Wales, patches oi plant deposits which, according to the 
frequent notices of geologists, may be referred to some period 
of the Tertiary epoch. A silicified sandstone, or quartzite, of 
this kind, full of impressions of ferns and leaves of trees, but 
not known to be now living, occurs at Jerara Creek, not far 
from Yass. (See No. 475.) It is probably Miocene. On the 
summit of the Cordillera, near Nundle, above the Peel Kiver 
Diggings, occurs a ferruginous bed full of leaves. Both these 
localities are represented by specimens in the Exhibition. On 
the Richmond River occurs a white magnesitc, full of yellowish 
impressions of leaves. At Keewong, in the county of Gowen, 
there is a bluish deposit of fine aluminous matter with black 
impressions. From a depth of 60 feet in a shaft near Bungo- 
nia, a pale yellowish white deposit with similar impressions 
was brought up; and on the summit of "a made'' hill, above 
Kiandra Gold Field, at a height of 4,000 feet above the sea, 
and in a region now partly covered with snow many months 
in the year, there is a deposit of black clay with such casts of 
leaves as occur in similar clay near Hyde in New Zealand. 

No botanist is prepared to declare what is the exact age of 
such deposits. But some of the leaves are supposed to represent 
among others the foliage of Fagus ; yet, it was only in 1866 
th&t a beech foroBt was discovered, lay t\i^ TiYc^^\»Qt <^i *v^^ 
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Botanical Gardens, growing on the Clarence River. On com- 
paring the living leaves with the impressions in the various 
deposits mentioned, I can see no identity. This is a point in 
Geology not yet fully dealt with. 

The most remarkable instance I have met with is on the 
coast, about forty-two miles north of Cape Howe, where, at a 
place called Chouta (between Tura and Boonda) a cliff about 
100 feet high, formed of sand and white silicate of alumina, 
contains beds of lignite charged with sulphid of iron, and 
wliich are full of phytolites much allied to the living vegetation. 
From the clays, some of which are nearly kaolin, articles of 
pottery have been formed, which, with the clays and sands, are 
exhibited. (See Nos. 269 & 371.) It has been proved that, 
by distillation, a fair proportion of lubricating oil may be pro- 
duced from the liguitif erous clay, and other products are ex- 
pected to result from these deposits. The cliff is about 60 feet 
thick from the sea to the top of the clays, and borings below 
the sea level have shown a still greater thickness. 

These deposits lie between the horns of the little bay at Tura 
and Boonda, resting at one end on the highly undulating 
Paleozoic rocks, and at the other on a mass of Porphyry. 
They were, formerly, no doubt, deposited in a depression among 
the slopes of the hills, but the wearing away of the coast has 
left a cliff of clay and sand instead of the original cliff of hard 
rocks. It is remarkable that, at the south end the rocks as- 
sume the character of a breccia of quartz, cemented by siliceous 
matter (probably like a deposit mentioned by Mr. Gould as 
occurring in Tasmania) and in it analysis has detected the 
presence of gold, though some quartz veins at the north end 
contained none. 

My impression at first was that the lignite was recent, but I 
place the deposits under the present head because it may be 
possible the plants are not recent ; and some of the hardened 
clinker-like sands covering the clays remind me of the sands 
on the coast of Dorset, at Studland, and Bourne Mouth. If 
this be really a Tertiary locality, it does not contradict the 
general assertion at the commencement of this section, for no 
shells of any kind have been detected in any part of these beds. 
Swampy and stunted plants still grow on the sands which are 
very wet, and probably reproducing the phenomena beneath 
them, with the exception of the white clays which were in part 
derived from the decomposed felspathic matter of the Porphyry. 
In various parts of Maneero there are lignite-like local thm 
deposits, but on analysis they have proved valueless. 

It may be well to mention, that although there are no such 
positive indications as e:d^t m Yictoria, as to the age of the 
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Q-old drifts which are by Mr. Selwyn referred to Upper and 
Middle Tertiary, yet there are parallels in New South Wales 
to certain phenomena that have been observed in that province. 
Thus, the gold alluvia of the Uralla resting chiefly on granite 
are covered by a great thickness of basalt, as in various Victo- 
rian fields, and at Lucknow, near Orange, as well as at Uralla, 
under the basalt and with the gold alluvia are found stems and 
branches of trees, as is the case at Daylesford, in Victoria. 

These may be Miocene, or perhaps Pliocene, but the proof 
must rest on evidence not yet attainable. ^ 

Pleistocene and recent accumulations. 

In many parts of the existing region, all over the surface, 
wherever the basal rock is not denuded, as near Sydney, there 
are local deposits which might be called " till," were any Tes- 
tacea found in them ; and in the interior there are widely-spread 
accumulations of drift pebbles, which, as on the Hunter and 
Wollondilly, are rounded by attrition in their long journey 
from the mountains whence they have been derived. Sometimes, 
also, the breaking up of conglomerates has contributed to this 
drift. 

In more than one instance, it is clear that the present river 
channels have deepened since the drift first began to crowd their 
banks. I have traced one of these drift streams, sometimes at 
great heights above the valleys, for more than 80 miles. In 
other places I have found upon the surface, as Strzelecki did in 
other parts, minerals (especially ores of copper, tin, and lead) 
which were at a great distance from their sources; and in two 
instances, that rare mineral, Molybdate of lead, of which no 
habitat has ever been yet found. 

In the great plains of the interior, bones of various gigantic 
marsupials, fishes and reptiles, are found bedded in black muddy 
trappean soil; and on Darling Downs in Queensland, univalve 
and iDivalve shells are found in some cases attached to the bones, 
or deposited over them in a regular series of layers, at intervals 
of several feet; and of these shells some are yet living in the 
water-holes of the creeks. These facts are generally known, 
but it was not till recently that the osseous relics have been 
found in difl'erent creeks throughout the whole of the slopes and 
plains at the base of the Cordillera in Eastern Australia. 

Similar to this are the accumulations of bones in caverns, as 
at Wellington — at Boree, near the head of the Colo river — at 
Yesseba on the Macleay river, and other places. 

In the Exhibition is a magnificent collection made by Mr. 
Kreff't, from the former locality, and several specimens of bone 
breccia from the latter place, discovered by Mr. Kudder. (See 
Nos. 483e & 469.) 
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Along the coast are found ranges of Dunes, with a variety 
of shells, some of them rare, others recent, as on Port Hacking 
and CronuUa beach; along the shores of Botany Bay; on the 
great flat between the Hunter and Port Stephens, and along 
the Macleay river which now passes for many miles through 
the shelly accumulations; and about Moreton Bay and in more 
northern coast openings, shells and marine refuse form deep 
deposits, from which, as in lUawarra and Broken Bay, a con- 
siderable profit is obtained by dredgers and shell-collectors, for 
the production of lime. 

Mr. Eudder illustrates the case of the Macleay by collections 
of the shells, and by a carefully-drawn map defining the limits 
of the Pleistocene deposits. (See No. 469.) 

All along the coast, from Torres' Straits to Bass's Strait, 
drift pumice may be found wherever there is a lodgment, gen- 
erally in the north corner of the little shore bays. That this 
has gone on for ages is apparent, as in one part of the coast 
south of Sydney there is an accumulation of water- worn pum- 
ice, some distance from the shore, and beyond the reach of the 
present waves. It is supposed to come in during easterly gales, 
from the volcanic islands to the northeast. 

Raised beaches occur also at various heights on rocky projec- 
tions of the coast, indicating devation of the land, of which 
there is distinct evidence in the recent period, not only in 
Moreton Bay, near Sydney, and thence to Bass's Strait; but 
on both sides of that Strait, and as far as Adelaide and King 
George's Sound. Mr. Selwyn gives data for assuming the ele- 
vation of the land to have reached occasionally 4,000 feet in 
Victoria, but he has no evidence of Tertiary marine fossils above 
600 feet. Unfortunately, on the eastern coast, having no ma- 
rine Tertiaries, we have to found our deductions, as respects New 
South Wales, on less secure data. Yet we have here evidence 
of another kind, and pot-holed surfaces of considerable extent 
have been found by me at various heights from 300 to nearly 
3,000 feet. 

In a brief abstract like the present, it is impossible to quote 
authorities, nor has time allowed a more satisfactory digest or 
a wider range of statements. Nor has opportunity permitted 
the preparation of sections (save of the Newcastle Coal Field, 
No. 477) or map to point out relative positions of the forma- 
tions mentioned by me in this paper. The places named can, 
however, be seen on such maps as are probibly exhibited by 
English publishers; if not, reference can be made to Petermann's 
map of Southeast Australia, in Stieler's Hand Atlas, No. 50c. 

I have not named the occurrence of the ferruginous deposits 
of the Cape York Peninsula, (though I possess a map, and 
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collections made fi-om about the new settlement and along the 
coast), because I am not at present aware whether they are 
Pleistocene or Tertiary. They are very extensive, and cover the 
bases of Porphyry hills. On analysis of the ironstone, no gold 
was detected. W. B. C. 

St Leonards, near Sydney, 17 January, 1867. 



Art. XXXVIII. — The Ainos, or Hairy men of Yesso; by 

Albert S. Bickmore, A.M. 

(From the Proceedings of the Boston Soc. of Nat. Hist., Dec. 4th, 1867.) 

The islands that now form the empire of Japan are four in 
number : Kiusiu, on the south, opposite Corea ; Sikok, a 
little to the northeast ; Niphon, the great island of Japan, to 
the north ; and Yesso, another large island to the north of the 
latter. In the most southern part of Yesso, on the wide strait, 
which separates that island from Niphon, is situated Hakodadi, 
its chief city, and its only port open to foreign trade. 

Arriving at this place on my way northward from Yedo to 
Siberia, at the solicitation of our Consul, Col. E. E. Eice, the 
Japanese Governor gave me the privilege of going some miles 
beyond the places usually visited by foreigners and seeing a real 
village of the Ainos — the aborigines of these islands and the 
least known of all the people of the east. 

From Hakodadi I travelled northward over a mountain range 
to the active volcano Ko-man-ga-ta-ki, and descending its north- 
em flanks came to the village of Mori on Volcano Bay. Here for 
the first time I had the privilege of seeing a man and woman 
of that strange people. 

From Mori we followed the shore for fifteen miles to Ya-ma 

Koosh-nai, sometimes over loose sand, shingle, or boulders, 

and sometimes along the little paths that lead from one fishing 

village to another, in a neighboring bay. Terraces extend 

the whole way, occasionally coming down to the shore and 

forming bluffs one hundred or one hundred and fifty feet in 

height, but back of these was another series as much higher. 

The fishermen near the head of the bay were taking fishes much 

like our herring, in great quantities, for their oil. The residue 

in the boiling pots is pressed into square masses and exported 

as manure for rice fields. There we saw many Ainos at work 

with Japanese, but usually they prefer to work in companies by 

themselves. 

From Ya-ma Koosh-nai we travelled five miles to Urope, a 
village of three or four Japanese, and about twenty Aino 

Am. Joub. acL—SscoiTD Sbbibs, Vol. XLV, No. 135.— ^kT^ASfife. 
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houses. The latter were scattered irregularly near the shore 
over a broad belt of sand, that has been drifted back by the 
easterly winds. They all have the same rectangular form, and 
are similarly situated in respect to the shore. 

The best are composed of a house part about thirty feet long 
and twenty broad. To this is attached a porch about twelve 
feet long and eight broad, and around the whole is a straw 
fence. The house and porch are built of a frame-work of 
small poles fastened together with strips o^' bark and covered 
with millet straw. The walls are about four feet high and 
slightly sloping. The roof projects a few inches at the eaves 
and rises from each side to a point in the center. In the waDs, 
under the eaves, there are two or three holes a foot in diam- 
eter, which serve as windows. In entering, you pass through 
the straw fence into the porch, and thence through a door into 
the house. The house part is generally one room, and also 
the porch ; but in a few, a kind of partition is made in the 
larger room by hanging up mats. Most of the houses have 
no floors, but instead the sand is covered with mats of coarse 
straw, and on one side of the room there is a platform of boards 
on stones or blocks of wood, where the occupants lounge and 
sleep. They usually sit on the mats on the sand. In the 
center of the room the fire is made on the sand, and over this 
and about three feet above it, is a kind of frame-work held up 
by strings from the rafters, where they place the fish they wish 
to smoke. It also serves for a cupboard or dresser, where the 
smaller iron pans and kettles may be put away. There is no 
chimney, and I did not even see a hole in the roof for the smoke 
to escape. Everything overhead is, therefore, black with smoke, 
and generally has a shining, oily appearance. Each house is 
provided with a few iron pans and kettles of Japanese manu- 
facture, and these, with two or three wooden dippers, and some 
large valves of the pecten, comprise their cooking utensils. 
They make a fire by means of a flint, steel and tinder, which 
are usually kept in a bag of undressed deer skin. In several 
houses I saw a considerable number of lacquered dishes, which 
they had evidently obtained from the Japanese. Near each 
house there is another small one about eight feet square, perched 
on a platform five or six feet high, in which they store their 
fish, in much the same way as the natives of Sumatra preserve 
their rice. In the first house we entered, the man was seated 
cross-legged in one corner making spears, with a fire of charcoal 
and a Japanese bellows. The woman was crouched near the 
fire, twisting up thin strips of the inner layer of the bark of a 
tree into a continuous line of the size of a mackerel line. It 
is from such material, auA. m ^JcAa ^^"^^ t\v8*t all the lines for 
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their fishing nets are made. They had four children; all boys, 
the youngest two and the eldest ten. The two younger ones 
had no clothing on whatever, and the other two were only 
provided with a long jacket, though it was quite chilly. 
With such exposure evidently a large proportion of their chil- 
dren must perish. 

In the next house we entered — the dimensions of which I 
have given above as a model — ^we found an old man, his son, 
and three women. The old man said he was seventy-five, and 
his white hair and white beard made it appear probable, yet a 
young woman, apparently of twenty, was presented to me as 
nis wife. She was demurely at work in one comer, making a 
straw mat after the Japanese style. The other young woman 
VTBLS weaving a piece of cloth about ten inches wide, from strings 
made of bark as already described. These strings, which rep- 
resented the warp, were fastened at one end to a post and at 
the other end to a board which she kept leaning against while 
she changed them and pushed through the filling and pressed 
it down with a sharp edged board. This kind of cloth seems 
to be the only one they have, and it is all made in this slow 
and laborious manner. In front of this house, that is, on 
the side toward the shore, there was a kind of rack filled with 
sticks, each having on its top the skull of a bear. In this 
single place I counted twenty-nine skulls of this animal, a 
number that must make our old iriend and his son rank high 
in the estimation of his Aino companions. In another house 
we entered, we found a man and his wife seated by the fire. 
The woman was sewing, but the man was doing nothing, and 
yet the bay was swarming with fish. He showed us the bow 
he used in hunting the bear, but would only sell a model of it, 
declaring that in their estimation it was most disgraceful for an 
Aino to part with the bow he was accustomed to use. How- 
ever I secured a real arrow. The after part of the shaft was of 
reed, the fore part of solid wood to make it fly point foremost, 
and the barbed part of bamboo. They carry short knives, but 
they appear to rely on their bows and arrows when they attack 
a bear or kill a deer. I saw no lances, nor any implements of 
stone or bronze. I also purchased of this man a pair of snow 
shoes, each made of two strips of wood bent like an ox bow, 
with the straight part fastened together with deer skin. The 
woman sold me a short knife, with a scabbard of wood and 
ivory, rudely chased. It was the only piece of ornamented work 
I saw. As I was anxious to ascertain the height, the distance 
round the chest, and the length of the arm, hand, and foot of 
an Aino woman, my interpreter bribed the husband with a small 
piece of silver to make the desired measurements, but the ^aijer 
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was unfortunately lost^ and now I can only state from memory, 
that the peculiarity which struck me most was, that the regions 
of the waist and chest did not appear as separate as in most 
women; hut it remains to be seen whether this is a permanent 
character. The mamm© were very largely developed, and 
gourd-shaped. 

When a woman marries they tattoo her upper lip and some- 
times the under one also. A favorite pattern bias the ends 
curved up, in just the way exquisites sometimes curl up the 
ends of their moustaches. Several times I inquired, what was 
the cause or origin of this strange custom, but invariably re- 
ceived the unsatisfactory answer — "because it is the Aino fash- 
ion^' — ^which is, perhaps, as good a reason as could be assigned 
for a thousand foolish customs in the most civilized lands. At 
all events it gives these Aino women the appearance of trying 
to add to their charms by artificially making up for what they 
seem to consider a defect in nature's handiwork. The women 
also tattoo the backs of their hands in narrow transverse bands, 
but no other parts of the body. They never blacken their 
teeth, or compress the feet. In each Aino village, the oldest 
man, or a very old man, is the chief, and he in turn is respon- 
sible to a Japanese official styled " the Aino Interpreter." As 
the chief was away fishing, we called on the Interpreter, who 
was also absent, but a sub-official gave me some farther items 
in regard to the strange people under his charge. They culti- 
vate millet and potatoes, but no rice. In one hut I saw the 
thick midrib of some wild plant finely chopped. When they 
kill a bear, they are allowed the head, but the skin belongs to 
the Interpreter. They are permitted however to wear deer 
skin, and the woman I saw first at Mori had on an outer dress 
of that kind. It is said that when young cubs are found they 
are brought home and nursed by the Aino women like their 
own children, but this is quite incredible. 

Eetuming to Ya-ma Koosh-nai, I continued on to Mori, 
and made that day twenty-five miles over the sand, rocks and 
shingle. The next day I reached Hakodadi, thirty-two miles- 
whole distance on foot in six days, one hundred and thirty miles. 
On my return I found that eight Ainos had just arrived in a 
couple of junks from a place on the south coast, a short dis- 
tance east of Endermo Bay. With the prospect of a small 
present they readily came to the residence of Colonel Rice, 
whose kind hospitality I was then enjoying. They all sat 
down cross-legged, in the Turkish style, not in a semi-circle 
like our American Indians, but in a straight line, the oldest 
man on their extreme left, the highest position of honor, and 
the rest arranging tYiemseVj^^ ^ue-QiOtftASi^ \,^ ^^m ^ks^^^t^ the 
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youngest on their right. They could not tell, however, how old 
they were, but said that the Japanese officials kept a record of 
their ages. As soon as they were seated they began their sal- 
utation, which consists in slightly inclining the body forward, 
at the same time raising both hands as high as the eyes, with 
the palms inward and the fingers extended and nearly touching 
ea^^h other. The hands then pass down along the beard to the 
chest. This is repeated three times, and when they wish to 
show still greater respect they accompany these motions with 
a low guttural muttering. Saki (Japanese rice-whiskey) being 
their favorite drink, each was offered a glass and a chop stick. 
Taking the glass in the left hand and the stick in the right, 
they dip the end of the stick into the liquor they are about to 
drink, and slightly raising it describe a circle with an upward 
and inward motion. While describing these motions with the 
stick, they uttered a long prayer, in a low monotonous tone. 
This prayer, they afterward informed us, was not in our be- 
half, in return for the saki, but addressed to the god of the 
sea, asking that they might be preserved in their boats, and 
find an abundance of fisn. One of their number spoke Ja- 
panese fluently, and Mr. Jamed J. Enslie, the Japanese inter- 
preter at the British Consulate, and himself the author of two 
interesting papers on the Ainos, kindly volunteered to ask them 
a list of questions I had prepared. In this way the following 
information was obtained directly from the Ainos themselves. 
As some of the questions proved quite perplexing, they 
became tired before the list was completed, and I failed there- 
fore to get replies to all my queries. 

They have many gods, but fire — ^not the sun, the moon, nor 
the stars — ^is the principal one, and they are accustomed to 
pray to it in general terms, for all they may need. They do 
not buy their wives, but are expected to make presents to her 
parents of saki, tobacco, and fish. At their marriages they 
make no great rejoicing or display. Their only feast is at the 
beginning of the new year, when they make offerings to all 
the gods. When a wife dies they bum the house in which she 
lived, but when a man dies they buiy him without any fune- 
ral ceremony (perhaps the Interpreter meant if he was a com- 
mon man). To inter a body they dig a hole in the ground 
and lay in planks in the form of a box. The body is then 
clothed in whiter and placed in at full length, with the head to 
the east, " because that is where the sun rises." A widower 
may marry again in two or three years, but a woman can only 
marry once. (This the Interpreter probably intended to say 
was their law but not the universal custom.) A man can have 
only one acknowledged wife, but any number of concubines.^ 
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each of whom always lives in a separate house. At present 
they have no king, but a great chief living at Saru. The In- 
terpreter had met other Ainos whom he could not understand 
(that is to say, there are at least two different dialects in the 
Aino language). They keep no cats but catch rats in traps. 
They have " only Japanese horses." They keep fowls but no 
ducks. They eat their fowls and what wild birds they can 
take, but never eat eggs. They have no special burying grounds, 
and they desire only to forget their deceased relatives as soon 
as possible. The never speak of the dead, and if a man should 
call on a friend, and inquire for his deceased wife and say "Oh ! 
is she dead ?" such an act would be considered the grossest 
breach of good breeding. They say that they can make poison, 
but refused to tell how, and farther declared that they kept it 
such a secret that even the Japanese oflftcials knew nothing of 
the process. They have sorcerers whose advice thejr are ac- 
customed to ask. A Japanese doctor who had hved long 
among them told me that when a man was lost at sea or among 
the mountains, his wife cries, and all her neighbors beat her 
with sticks to make her forget her sorrow. When the Inter- 
preter was asked what would become of him after he died he 
replied he did not know, and when he was asked if he expected 
to go to a place of happiness or a place of misery, hereafter, 
he simply laughed as if he did not understand the question 
or thought it extremely foolish. They have no written char- 
acters, and only oral traditions. 

After this questioning, I took the following measurements of 
two of them and add those of a man seen at Mori : — 

No. 1. No. 9. No. S. 

Height, 6 ft. H in. 5 ft. 2 in. 

Distance horizontally round the head 

just above the eyebrows, 1 " lOf " 1 " 10 " 

Distance round the chest immediately 

beneath the arms, 2 " 10 " 2 " 10^ " 2 ft. lOf in. 

Distance round the abdomen at the 

navel 2 " tA " 2 " 9i- " 

Length of the arm to the middle finger, 2 " 2i ** 2 " 4i " 2 " H 

Distance round the arm at the largest part, lOi^ " 10^ 

Distance round the forearm at the largest 

part, lOi " 10| 

Distance round the leg at the calf, 1 2-J " 1 2-J- 

" " " foot vertically, 10^ " 10 " 

Length of the foot, 9i " 9-J '• 

These measurements were made from men of medium size. 
They show, therefore, that although the Ainos are stout and 
strong, they are hardly taller than the Japanese, and not near 
as tall as the average of the people in the north of China. 
The relative size of the hands and feet to the rest of the body 
seems to vary conaideiabVy. 1 «ia.^ lio l^xaa persona and hut 
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one man who complained of being ill, though several had evi- 
dently reached an advanced age. 

One of their chief peculiarities is the great development of 
their hair, not only the head and face, but over the whole body. 
Their eyebrows and eyel^hes are very thick, and like their 
beards and hair, always of a jet black, till past middle life, 
when, as with us, they change to gray and in extreme old age 
to white. Their hair appears coarse compared with ours or 
with that of the Japanese. They wear it long — down to the 
shoulders. The men wear theirs as long, or longer than is the 
custom with their women. Their eyelids are horizontal and 
open widely, as in the Indo-European races, and are not oh- 
lique, and open but partially as in the Mongols, Manchus, 
Chinese, Japanese, and also the Ooreans, all of which peoples 
it has been my privilege to see in large numbers. Their eyes 
are bright and sparkling and always black. The fine develop- 
ment of their chests, with their full heavy beards, gives them 
the appearance of noble and hardy men as compared with their 
effeminate Japanese rulers. They seem to be endowed with 
great vitality, and the fact that they so successfully resisted 
the repeated attacks of a more enlightened race for eighteen 
hundred years, sufficiently proves their daring and persever- 
ance. 

The dress of the men consists of a strip of cloth covering 
the loins in the same way as is customary among coolies in the 
East. In summer this is their only clothing, but in winter 
they wear long, loose coats, or dressing gowns woven from 
strings of bark. This is folded over from right to left* and 
bound at the waist with a sash. Their heads, feet, and legs 
are usually bare. The women have a shorter dressing gown 
coming down to the hips, and beneath this a piece of cloth 
wrapped around the waist and hanging down nearly to the 
knee. 

As they have no written records, the earliest accounts of this 
people have come down to us through Japanese histories. 
According to a Japanese chronology compiled from the best 
sources and kindly translated for me by Father Nicholai, for 
the Bussian Legation, Jin-mu the first Japanese emperor ap- 
peared on Kiusiu at Hunga (or Hewng-nga) in B. 0. 667. In 
B. C. 663 he first came to Niphon, but was defeated and driven 
back by the aborigines. In B. C. 660 he returned and effected 
a permanent settlement on the southeast part of that island. 
In most of the. Japanese histories, at least, no mention appears 
of the arrival of any new people, and the Japanese all believe 

* This is the maimer hi which the Japanese females fold their dresses. The 
Japanese men fold theirs from left to right 
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that these ahorigines were the ancestors of the present Ainos. 
Thus, this people, although so little known to this day, are 
mentioned half a century before the time of Nebuchadnezzar, 
and six hundred years before the northern and western parts of 
Europe were first described by Csesar in his Commentaries, and 
more than two thousand one hundred years before the discovery 
of the continent by Columbus. In A. D. 272 the Ainos, for 
the first time, brought presents to the Japanese authorities 
and acknowledged them as their rulers. In A. D. 352 they 
rebelled, and in the year 366 they defeated the Japanese and 
killed their general. During the next two centuries, however, 
they appear to have been completely subjugated ; for an educa- 
ted Japanese informs me that as early as A. D. 655, the Jap- 
anese sovereign then reigning established a kind of government 
over the Ainos in Tesso, which was located near Siribets, a 
volcano on the north shore of Volcano Bay. In A. D. 1186, 
Yoritomo usurped the ruling power in Niphon, and becoming 
jealous of his brother Yosi Tsunay, had him put to death 
according to history, at a headland on the east coast, now 
called Shendai. But according to tradition, Yosi Tsunai 
escaped to Yesso, and treating the Ainos here with the greatest 
kindness, was deified by them and is now their chief hero. 

Although the Ainos had long been conquered by the Japan- 
ese, some of them yet lived on Niphon till about two hundred 
years ago, when they were all banished to Yesso. The same 
educated Japanese informs me that up to a shore time ago, 
the ruins of a rude fortification, probably made by the Ainos, 
were to be seen at Nambu point, the most northeastern part 
of Niphon ; and that similar ruins are reported to still exist 
among the mountains in the northern parts of that island. In 
Yesso, some ruins of a rude kind are reported at Saru, a village 
on the south coast, in the longitude of Cape Yesan at the 
entrance of Tsugar Strait ; and — as the Aino interpreter pre- 
viously said — the chief descendant of the old Aino kings 
(and therefore their chief prince) is now living at that place, 
and claims to possess some of the presents made by Yosi Tsunay 
to his ancestors. 

In their eyelids which are horizontal and open vridely, in 
the abundance of their hair, and in the full development of 
their chests, these people differ totally from the Chinese, the 
Japanese, and the Coreans on the south, the Manchus on the 
west, and the Gilyaks and Kamtschadales on the north ; but 
in these same characters they call to mind the bearded peas- 
ants in Russia of the Slavonian branch of the Aryan family. 

Are they, therefore, an extreme branch of the North Turan- 
ian family, or, as is more ^robable^ in the same manner that 



I 
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the Indo-European races migrated from the high plateau of 
Central Asia through the plateau of Iran to the west, and the 
Persians and Indians to the south, did another part of that 
Bame family pass on to the east until they finally reached the 
islands now forming the Empire of Japan ; and do their living 
representatives now appear before us in the persons of this 
isolated and ancient people, the Ainos ? 



Art. XXXIX. — The AinoSy or Hairy Men^ of Saghalien and 
the Kurile Islands; by Albert S. Bickmore^ A.M. . 

[Read before the Boston Society of Natural History, March 4, 1868.] 

Last spring, while at Hakodadi in the southern part of the 
island of Yesso, I forwarded to the Society a short paper con- 
taining some observations on the Ainos living on Volcano Bay. 
It was my determination at that time to go north along the 
whole western coast of Yesso to La P^rouse Strait, and cross- 
ing that in some junk, make my way up along the western 
shore of Saghalien to the Russian posts, if the Japanese gov- 
ernment would allow me to undertake such a journey, but this 
privilege they would not grant. I therefore most gladly ac- 
cepted a kind proposition from Capt. Susloff, of the Russian 
man-of-war Morse, to take passage with him up the Gulf of 
Tartary to the mouth of the Amoor. 

Immediately after the date of the communication referred 
to, June 1st, 1867, we steamed out of Tsugar Strait for the 
opposite coast of Manchuria. A pleasant passage over the 
Japan Sea brought us to Vladi Vostock, the extremity of the 
great empire of Russia toward the east. Thence, our course 
was northeast to Kusyunai on the western coast of Saghalien, 
in about lat. 48° N. At this small post there was only a lieu- 
tenant, a doctor, and a few soldiers. Their loff houses were 
back of a sandy beach on a low meatlow, tnrough which 
coursed a small stream. This stream had been the boundary 
between Russia and Japan up to the time of our arrival ; but 
when we came to the Amoor, we found that a treaty had al- 
ready been made between the two powers, to hold all the Ku- 
rile Islands (or all but one of those Islands), and the southern 
part of Saghalien, " in common." 

At Kusunai I had the privilege of seeing a few of the Ainos 
of Saghalien. In their features, in their customs, and in every 
respect, they appeared to agree perfectly with those I had seen 
on the shores of Volcano Bay, and others who came to Hako- 
dadi from the south coast of Yesso east of Endermo Bay. 
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Their huts were across the stream a short distance to tie 
south, and we remained so short a time I was unable to visit 
them. 

Whittingham,* who landed north of Cape Lamanon, and 
but a few miles from this place, thus describes the houses 
•he saw there : *' As we came near the shore, four dark men, 
with very long black hair flying in the wind, and clothed in 
seal-skin jackets, kilts and boots, waved their arms and hands, 
warning us to another landing-place, toward which they wad- 
dled with a peculiar clumsy gait. With many demonstrations 
of respect they led the way to their huts of rough logs, covered 
and the interstices filled with birch bark and dry leaves ; they 
were low on the ground, and could only be entered by stoop- 
ing on the hands and knees. The larger huts were used as 
store-houses for their fishing apparatus. One of the men was 
a magnificent savage, tall, lithe, straight and strong, with 
hair, beard and moustaches never desecrated by the touch of 
the scissors ; vnth a high broad brow, dark eyes, straight nose 
and oval face, he was a far nobler creature than the Red In- 
dian, who I had always fancied was the pride of wild men. 
His fellows were less manly in their bearing and smaller ; and 
as far as dirt, mal-odor, and want of light permitted me to see, 
the women were ugly and little." The oval form of the face, 
which is here noticed, is very coiTCct ; but he is mistaken, 
however, about the stature of the women, which, in those I 
saw, was nearly equal to that of the men. I measured one 
man and found his height to be 5 feet 3 J inches, nearly two 
inches taller than th( se I measured in Yesso. The distance 
round his chest was 3 feet 2 inches ; stretch of arms across 
the chest, 5 feet 84 inches ; length of arm, 1 foot 2 inches; 
and of fore-arm, 1 foot 6 inches ; distance round the arm at 
the biceps, 10 inches ; round the calf of the leg, 12 J inches; 
and round the hand, when open, 7 inches. One of these abo- 
rigines had a remarkably large head, a light almost florid com- 
plexion, and such regular European features, that we all re- 
marked that if he were to be clothed in European costume and 
transported to the western world, no one would imagine that 
he was a native of the northeastern part of Asia. Kollin in 
La Pdrouse's voyage gives the following valuable measurements 
of the head of one of these people : circumference, 23-80 
inches ; its lonf]jest diameter, 1030, and its shortest diameter, 
6 83 inches. This shows their full cerebral development. 
Unlike those Mr. Whittinghara describes, all the Ainos that I 
saw had cut off the hair on the front part of the head in the 

* Notes on the Expedition against the Settlements in Eastern Siberia. I^n- 
don, 1856. 
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lame manner as is the custom with the Japanese. Whether 
>hey were obliged to do this by their Japanese masters as a 
lioken of their submission, I was not able to learn. On Yesso 
jome do and some do not cut off a part of their hair, and this 
IS said to be the case on those Kurile Islands that have long 
been under the Russian government, and where the Japanese 
officials could not compel these people to follow their peculiar 
fashion. 

During my stay at Nicholaifsk, at the mouth of the Amoor 
river, I met a Cossack who had been sent down to this part of 
Saghalien to live among this people in order to learn their cus- 
toms and acquire their language. He gave me the following 
information in regard to that part of them that live on that 
island : The Aino name for Saghalien is Karapto They 
have no written characters, but the old men can send intelli- 
gence to each ether by means of sticks notched in different 
manners. They are superstitiously afraid of the Japanese, 
and believe that they have supernatural power to injure them, 
and can at pleasure cause them to ^ken and even die. When 
a man dies they bury him clad, nof necessarily in white, but 
in the best suit he may happen to have, and usually in furs 
when he possesses any. The bodies of persons of all ages are 
placed at full length in boxes, with the face upward. At such 
times they all cry and mourn very bitterly, even to the chil- 
dren. The Cossack said that one time he wanted a little child 
that was visiting her parents, and when he came to their house 
he found her crying with the others over the loss of a friend. 
When a widow laments, they do not beat her with sticks as a 
Japanese doctor reported to me was the custom of the Ainos 
on Volcano Bay. Every friend who comes to mourn with a 
widow is very careful not to mention her husband's name, not 
from any superstitious fear of the dead, but for fear of remind- 
ing her of her loss, and thus adding to her sorrow. When a 
man dies, the next youngest brother takes the widow as his 
wife, either for life or until she has an opportunity to marry 
again. A widower may marry again in a month, but a widow 
is expected to remain single somewhat longer. They have no 
marriage ceremonies. A man does not buy his wife but works 
for her father. A man may have two or three wives ; the Cos- 
sack did not know any man who had more than three. (The 
Gilyaks, their immediate neighbors, usually have two.) If a 
woman is unfaithful, the husband merely reproves her, and if 
no one but he and the guilty parties knew of it, he would 
probably not mention it to any one. When a woman is in la- 
bor, she remains with the other members of the family, but is 
kept from her husband for one month afterward. 
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They reckon time by twelve mdons or months, and three 
seasons : when the snow melts, when the flowers appear, and 
when they fade. When any one is sick they sacrifice a dog 
on the top of a mountain — the higher the mountain the more 
they reverence it. The Cossack thinks that they believe in a 
Supreme Being, and that they only pray to the mountain to 
intercede for them with this exalted Deity. They are natu- 
rally a very reverential people, and do worship the sun, the 
moon, and the stars, but only as intercessors, according to the 
Cossack. (Their religion may be regarded as a modified form 
of Shamanism). 

They keep dogs to travel with in winter and also use them 
for food. They have no cattle, and do not cultivate the soil, 
but the CoBsack thinks that they would, if they were taught 
to do so, because they are not lazy like the Gil yaks (and every 
other branch of the Mongolian family). 

They eat a kind of wild root as we do the potato, but they 
never cultivate it. They eat eggs. The Japanese have intro- 
duced cats among them. They have no mice, but thousands 
of rats, which they catch in traps, but not for food like the 
Chinese. The Cossack believes that they were never guilty of 
stealing before they learned the habit from the Japanese! 
For a theft, a man is fined, but such offence rarely occurs. 
Their women do not suckle young cubs as has been asserted 
on doubtful authority of the Aino women of Yesso. When 
the bears are grown, they kill them and eat them, and have a 
great feast. They do not worship the bear, but merely raise 
him and kill him in order to make a festive occasion. 

Formerly they used implements of stone and bone — those of 
the former until quite lately. Now they have iron, but proba- 
bly do not know how to get it from the earth themselves. 

In regard to their origin, every village gives a different 
legend.* 

What the Cossack has said in respect to their raising and 
killing the bear is exactly true of the Gilyaks as they repre- 
sented their customs and notions to me. 

♦ The southern half of the peninsula of Kamtschatka is occupied by the Kami- 
schadales^ also called Itttlms; and the northern half by the Koriaks. The very 
northeast comer of Asia is the territory of the Tchuktchis. The following habits 
of the Koriaks and Tchuktchis, compiled from Mr. Pauly's great work, will show 
the similarity of the customs of those peoples with the customs of the Ainos given 
above : — 

The Koriak women tattoo themselves, because ** they hope in this way to repair 
the ravages of time." When a Koriak will many, he must bring presents to his 
expected father-in-law, and if these are accepted, he must also enter into the low- 
est service for his new parent, such as tending the reindeer or bringing wood. 
He never speaks to the young lady, and moreover she is allowed no voice in the 
matter whatever. If the young man pleases the father, he gives him his daugh- 
ter, and a recompenBe for Ma '\AboT, ^\:ac^\& ^QT&&Ma&!^^ ^^Ti^vcvnad Cor ten years. 
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The number of this people on Saghalien was very carefully 
ascertained in the year 1857 by Lieut. Eudanovsky, who was 
sent here by the Bussian government for that special pui-pose. 
\ The locations of the villages and the number of houses or 
"yurts/' and the population they contained, are given as fol- 
lows in a newspaper published at Nicholaifsk at that time : — 

On Aniwa Bay, east shore, in 25 villages, 91 ynrts, and 535 persons. 

" ii it ^est *' •• 10 *' 46 " ♦' 143 " 

" the Ohkotsk shore, " 22 " 64 " " 473 " 

" " coast of the Gulf of Tartary, " 35 " 129 " "1,268 " 

In the middle of the island along a 

river, ' " 3 *• 10 " " 60 '* 

Total on Saghalien, 96 villages, 350 yurts, and 2,479 persons. 

As these people subsist almost solely by fishing, I judge that 
there are not more than three or four times this number on 
Yesso and the Kurile Islands. This would make their total 
population from 10,000 to 12,000. Those given above as on 
" Ohkotsk shore/' live on the northern extremity of Saghalien, 
along the bay between Cape Elizabeth and Cape Maria. All 
the central part of Saghalien is occupied by the Orochi, who 
live in the higher and more mountainous parts, and the Gil- 
yaks along a part of both the eastern and western shores. 

The isolated fragment of this people at the northern part of 
Saghalien is very interesting, because it indicates at once, that 
the Ainos were the aboriginal inhabitants of the island, and 
that the Orochi and the Gilyaks have come over from the con- 
tinent at a later period, across "the Liman" or narrow strait 
between 52° and 63° 30' north, 

A line drawn along the high land from Cape Patience on 
the east coast around the head of the gulf of that name, and 
thence northwest to the village of Pilyavo on the Gulf of Tar- 
tary in about 50° 10' N., would be the northern limit of the 
area these people usually occupy in the southern part of Sag- 
halien. Occasionally, however, they go northward on trading 

If the father does not fancy the proposer, he is discharged and gets no recom- 
pense for his long, tedious toiL When he receives his wife, one more apartment 
is made in the yurt, and his future parents and neighbors boat him with sticks. 
If he endures this manfully, he proves his ability " to bear up against all the ills 
of life," and is then conducted without farther ceremony to the apartment of his 
"betrothed. Polygamy is allowed, but all of the foregoing formalities are not ob- 
served, especially if the man is rich. They believe in an existence hereafter much 
like that of the present. 

The Tchuktchis allow polygamy, but do not pay the kcUym (a price for the 
bride). When a young man wishes to marry, he goes to the father and gets his 
favor, and tends his reindeer; and after having served for a short time in this 
capacity, he is married if the young lady consents. The rich get their wives with- 
out serving the bride's father, and often without pajdng a kalym. The lady chosen 
is usually a cousin. Divorce is frequent, on account of disputes between the hus- 
band and his wife, or trouble between the wife and her mother-in-law. 
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or hunting excursions in winter to the Tymy river, which flows 
eastward and empties into the Ohkotsk Sea in latitude 50° SC 
N. Though I took much pains to inquire at Vladi Vostock 
and at Castries Bay of those persons who have been along the 
whole coast of Manchuria, I could obtain no indication that 
there is a single Aino now living on the continent. After- 
ward, while ascending the Amoor and the Usuri, I met ba 
traders who had passed to and fro over all the area between 
those rivers and the sea-coast, and they all confirmed this 
statement. The people at Castries Bay, described by Mr. Rol- 
lin in La P^rouse's voyage, were probably Gilyaks, the same 
people who live there now. The fact that the Ainos, unlike 
the Gilyaks and the Tungusic tribes, prefer to remain quietly 
near their homes, makes EoUin's statement improbable, and 
the error he made appears to have been repeated by nearly 
every ethnologist down to the present day. 

Besides all the great island of Yesso, and the parts of Sag- 
halien described above, these aborigines certainly inhabit all 
the Kurile Islands from Yesso to Paramushir, the next island 
but one to Kamtschatka, and according to some authorities, 
the extreme southern part of that peninsula also. 

The earliest notice of this people by the Japanese historians 
has already been given in the previous paper, as occurring as 
early as 663 B. C., more than half a century before the time 
of Nebuchadnezzar, 

The first European who has mentioned them in bis writings 
was Pere Aloisius Froes, in a letter dated at Miako, the capi- 
tal of the spiritual emperor, March 1st, 1565 (twenty-two 
years after the discovery of Japan by the Portuguese). He 
thus describes this people,* though he does not give us to un- 
derstand that he had ever seen them : " In the north of Japan, 
three hundred leucas (about 17 degrees), lies an extensive 
province inhabited by savage people. They are clothed with 
skins, are hairy all over the body, have terribly long beards, 
and veiy long moustaches, which they lift up with a small 
stick when they wish to drink. They are fond of strong 
drinks, are bold in war, and much feared by the Japanese. 
If they are wounded in battle they wash their wounds with 
salt water ; this is their only remedy. It is said that they 
carry a mirror on the breast. They bind swords to the head 
in such a manner that the handle hangs down on the shoulder. 
(They now carry all bundles on their backs with a strap pass- 
ing around the forehead.) They have no religion ; it seems 
that they are used to pray to heaven." 

* Elucidations of De Vriea' Yoyage by Von Siebold, p. 98. 
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The next account of this hairy people appears in a letter 
from the Jesuit, P6re Hieronymus de Angelis, written in 
Japan in 1622, a year before he was burnt at Yedo.*^ In 
the year 1620 he reached Saghalien, according to Krusen- 
Btern, and was probably the first European who had made his 
way so far through the Japanese empire. As he not only saw 
the Ainos, but lived among them, his descriptions are authori- 
tative. 

^^ As for the appearance of the inhabitants, they are coarse 
and of larger stature than men generally are : more inclining 
in color to white than to brown. They wear long beards, 
sometimes down to the middle. They shave the hair of the 
forehead half off, so that they have no hair on the temples, 
but a good deal behind, and some wear it as long as the Japa- 
nese. In general, they have the ears bored, and have silver 
rings in them instead of pendants : those who have no silver 
run a flock of silk through the hole and let the ends hang 
down long. This is done both by men and women. The 
dress of both sexes is long, interwoven with silk, embroidered 
with ornametits of crosses or roses of the same stuff, large and 
small. Their stuffs are of silk, cotton or linen. For arms 
they employ arrows, bows, lances and swords, which last are 
not larger than an ordinary Japanese poker. Instead of armor 
they have coats of small planks fastened together, which is ri- 
diculous to look at. They have poisoned arrows which give 
an incurable wound. They are very quarrelsome, though they 
seldom kill one another.*' (This last statement is the only 
one of the kind made by any writer ; but it is mentioned in 
the Japanese history of Sintuism, that they were the more 
easily overcome, because they were divided into a number of 
separate and independent tribes.) " The lord of Matsmay as- 
sured me that the inhabitants of Tesso went to three islands 
not far distant from their country, the inhabitants of 
which had no beards and a very different language from those 
of Yesso, to purchase fish-skins, which they call raccoon. 
But he did not know whether those islands were to the south 
or north of Yesso." (These people who had "no beard'' and 
had "fish-skins" to sell, were without doubt some of the 
Tungusic tribes, on the shores of the continent, or perhaps 
the Gilyaks, who at that time certainly inhabited the islands 
in Tugur Gulf north of the mouth of the Amoor, and who 
chiefly dress themselves in fish-skins now. The Tungus on 
the middle Amoor had probably been supplied with cotton 
stuffs from China for centuries before that date, A. D. 1565.) 
"As to their knowledge of another world and of a future 

♦ Witaen^B ''Noord-ooat Tartarye," and Siebold'aD^Ym^^^.^^. 
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life, it is little or nothing. They have some sort of worship 
for the sun and moon as the two greatest lights ; as also some 
mountain and sea devils (spirits) ; for as they mostly support 
themselves in the sea with fishing, they hope by these means 
to catch much, and never be in want of wood for fuel or build- 
ing. They have neither bonzes, nor priests, nor temples, nor 
any place where they can come together to do anything for 
their salvation. None of them are able to read or write. 
Each one has his own lawful wife, or as some suppose, evea 
two : though there are many who have concubines in the 
Chinese manner. A woman taken in adultery has the hair of 
her head shaved ofi^, that she may thus be known ; and the 
adulterer, or he with whom she has committed the crime, is 
deprived of his sword and of all his ornaments by the offended 
husband, or by his friends as often as they meet him.'* 

At the present time no Aino carries a sword, and it is prob- 
able that the Japanese compelled them to deliver up all such 
weapons as tokens of theii entire submission. 

John Saris, who visited Yedo in 1613 as amb^sador fi-om 
the English Company, heard of these people and gathered 
some accounts of them from the Japanese. Also Frangoys 
Caron, chief of the Dutch trade in Japan during 1639 and 
1640, gives some notices of them. 

In June, 1643, Capt. Vries, in command of the CaMricum, 
sailed up past the eastern entrance of Tsugar Strait, and 
thence coasted along the eastern shores of Yesso, and anchored 
near Atseki. The Ainos then living there seemed to be inde- 
pendent of the Japanese, as they now are in the interior of the 
island. These people had their own forts, such as will proba- 
bly be found hereafter among the independent tribes. They 
are thus described :* 

" These forts were made as follows : on the mountain on 
which they were placed was a small road steep to climb, and 
round on the four sides palisades were placed of the height and 
length of 11 man's length; within this stood two or three 
houses. There were large fir doors in the palisades with 
strong clamps ; when they were closed, two stout bars were 
passed through the clamps and thus fastened to them. At 
two corners of these square placed palisades, a high scaffolding 
is made of fir planks, for a lookout ; further, the palisades are 
well fastened together with cross bars." 

In comparison to the present poor and wretched condition of 
these people under the severe rule of the Japanese, Capt. Vries 
^ives us this picture of the arms worn by the natives of Aniwa 
Bay, while they were yet free, " Their arms are bows and 
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arrows, together with a hanger, much like the Japanese, the 
blade inlaid with a thin silver border ; they bear it with a 
girdle in the Persian manner ; the quiver, with a band round 
the head, hanging on the right side." 

" In both the Gulf of Patience and Aniwa Bay they were 
very desirous of iron^ giving in exchange feathers and fur, 
knowing very ingeniously how to pack up the feathers of 
boxes." 

" They offered me a fine otter-skin, for which I gave an old 
ax with which they were very glad. How much silver we 
might offer them they always preferred iron to silver. These 
people are very fond of silk stuffs, for which they offered furs 
and sUverwork in abundance." 

The only ornaments or articles of silver they have now are 
their earrings, which are made of a piece of silver wire about 
one-tenth of an inch in diameter. This is bent into a large 
ring about an inch and a half or two inches in diameter, and 
where the two ends are joined, a glass bead, generally of a blue 
color, is added. These they appear to prize very highly, for 
while I was examining one at v olcano Bay, the owner seemed 
greatly troubled for fear I should take it out and carry it 
away. Occasionally these rings are made of brass. 

" Their bows are four or five feet long, of ash or elm, and 
the arrows about half a yard, very cleverly made with a small 
reed harpoon at the end, rubbed with black poison, so that 
whatever is wounded with it must immediately die." 

" They have also traps which, being bent like a bow, there 
is a round hole made in the wood of the bow, in which they 
lay some bait ; the birds, such as mews, eagles, snipes or 
ravens, coming to pick in it, or putting in their feet, the bow 
springs up and the bird is caught." 

" Their dogs, taught to catch fish as naturally as can be 
imagined, lie in wait on the shore of the sea or the banks of 
the river, and release each other as if they were men, when 
one has been a certain time on the lookout. The rest of the 
dogs, in troops of ten or twelve, run along the stream, and . 
when they see any movement of salmon, they rush into the 
water, swimming in a half moon. The salmon, alarmed, 
jump out of the water into places where there is little or no 
water, where they are seized by the dogs on the lookout, who 
bite off their heads and bring the bodies to their masters, and 
then return again to their post. This takes place at low 
water." He thus describes now those people whom he saw 
were accustomed to make fire : " They had their instruments 
for making fire with them ; these were square flanks with «. 
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hollow in them ; then they have reeds into which is inserted a 
short stick ; when they want to make fire, they put the short 
stick in the hollow and rub it between the hanos^ so that it 
turns round, and so being dipped in sulphur, they hold that 
to it and soon have burning fire/' 

In 1698 Kamtschatka became known to the Europeans, and 
fifteen years after a Cossack reached Xunashir, l^e twentieth 
island in the chain from the continent. In 1736 Spanberg 
left Petropaulski * and visited the Kurile Islands, so-called 
from the Russian word kuril, " to smoke/' After Spanbei^s 
voyage these people were known as "the Kuriles'' or "the 
Hairy Kuriles," and as early as 1764, a book was written hy 
Krasheninicoff,^ which contained a more minute and complete 
account of the appearance and habits of that part of this peo- 
pie than any work I am able to find. Their religion and 
character are mus described : 

"They are as imorant of a Deity-as the KamtschatdaleB. 
In their huts they have idols made of chips of wood, or shav- 
ings curiously curled. These idols they call Ingool, and are 
said to venerate in some degree, but vdxether as good or evil 
spirits I never could learn. They sacrifice to them the first 
animal which they catch ; eating the flesh themselves, they 
hang up the skin before the image, and when they change 
their huts they leave the skin and idol there. If they make 
any dangerous voyage, they take their idol along with them ; 
which, in case of imminent danger, they throw into the sea, 
expecting by this method to pacify the storm, and with this 
protection they think themselves safe in all their excursions/' 
A similar account is given by Capt. Vries of the Ainos on the 
eastern coast of Yesso and the southern part of Saghaliea 
He says : " When they sit round a pond and drink, they first 
pour out a few drops in several places round about the pond, 
as if they sacrificed. They have some cut fir sticks with shav- 
ings hanging to them, which they stick into the earth in many 
places, and hang them to the walls in the houses. When any 
, one among them is ill, they cut long shavings off these sticks, 
and wind them round the head and arms of the patient." 
These sticks Siebold thinks agree vrith the Sinto of the Japa- 
nese, and are symbols of divinities in their ancient religion. 
This history of the Kuriles also represents them as " more civ- 
ilized than the neighboring people, being steady, honest and 
peaceable. They have a respect for old people, and an 
affection for each other, particularly their relatives. It is a 
pleasure to see with what hospitality they receive such as 

* History of ELamt&^^l^La «el^ \2[i<^ '!LMn^a^ l^^^as^. TtosialKted by James 
Greye. Loud., 1164. 
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come to visit them from other islands. They have an extra- 
ordinary way of punishing adultery : the husband challenges 
the adulterer to a, combat, which is performed in the following 
manner : both the combatants are stripped quite naked, and 
the challenger gives the challenged a club, about three feet 
long, and near as thick as one's arm : then the challenger is 
obliged to receive three strokes upon his back from the chal- 
lenged, who then returns him the club and is visited in the 
same manner ; this they perform three times, and the result is 
enerally the death of both combatants. If any one prefers 
is safety to his honor, the adulterer then is obliged to pay the 
husband of the adulteress whatever he demands, whether in 
skins, clothes, provisions or other things. When twins are 
horn they always destroy one. The men shave their heads as 
far back as the crown, allowing the other hair to grow to its 
full length. The women only cut the fore part of their hair, 
that it may not fall into their eyes. The hps of the men are 
blackened about the middle ; the women's are entirely black, 
and stained round : their arms are likewise stained with dif- 
ferent figures as far as the elbows. This custom they have in 
common with the Tchuktchi and Tungus. Their clothes are 
made of the skins of sea fowls, foxes, sea otters, and other ani- 
mals ; and are generally composed of the skins of very differ- 
ent creatures, so that it is rare to see a whole suit made of the 
same sort of skins." 

Capt. Golovnin, in the memoirs of his captivity, informs us 
that he had a native with him from one of the northern of the 
Kurile Islands, and the evidence he is thus able to give in re- 
gard to the identity of the inhabitants of the Kume Islands 
and those of Tesso, and to the similarity of their dialects, is 
very conclusive. He says : " The language of the inhabitant3 
of all the Kurile Islands, except some tribes on the south part 
of Matsmai, is alike, with the exception of such words and the 
names of such things as the northern Kuriles first got from 
the Russians, and those of the south from the Japanese. 
Alexi (the Aino mentioned above), though he had difficulty 
in understanding them, yet it never happened that he did not 
comprehend them after some explanation ; in a word, the lan- 
guages of the inhabitants of Matsmai (another name for 
Yesso) and of the other Kurile Islands resemble each other 
much more than the Russian and Polish. The Kuriles of all 
the islands and Yesso call themselves Ainu (better Aino) ; but 
to distinguish the inhabitants of the different islands, includ- 
ing Matsmai, they add to every word the name of the island, 
as for example, Kunashir-Ainu, Iturup-Ainu, that is, the peo- 
ple of KnnaBbir, and the people of ttxrrw^. "^\v'e\i \3ckss^ ^^^ 
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foreigners they call them Busko, Bussiaos, or Niponno^ Ja^ar 
nese, as they Know only these two nations/' The only differ- 
ence between the Ainos of Tesso and the Kuriles is, that the 
former are " handsomer, stronger, and more active '' than the 
latter, and this difference Golovnin thinks is due to the former 
leading a more active life, and having a greater abundance of 
good food. " The northern Kuriles live in indigence, feed on 
roots, sea animals, and wild fowls, of which indeed they never 
want, but idleness often hinders them from collecting a proper 
stock" 

To show how uniform are the customs of this people over 
Yesso, we may quote the following description of the Ainos at 
Bomanazoff Bay, at the northern end of the island, near La 
P^rouse Strait, from Krusenstem's voyages : " We saw there 
only two fur dresses, and the rest of the people were dressed in 
a coarse yellow stuff made of the bark of a tree, which a few 
bordered with blue cloth. (In the cloth I saw them weaving 
at Volcano Bay they occasionally placed a few threads of blue 
cotton so as to give the whole a striped or checked appear- 
ance.) " Under this dress they had another of a fine cotton 
stuff that they had probably purchased from the Japanese. 
The Ainos of Yesso (which was at that time under the Japa- 
nese) were much poorer than thos<3 of Saghalien (which, a 
short time before, had become a part of the Japanese Empire). 
The women wore no ornaments on their heads, but as I have 
already mentioned, they invariably paint their lips blue. The 
men wore earrings, which were commonly merely a brass ring. 
At this place we visited two abodes which consisted of a single 
large room, which, with a small division at one end, occupied 
the whole interior of the house. Their construction did not 
seem to me very solid, and I cannot conceive how they are 
able to bear the cold, which must be very intense here in win- 
ter. In the middle of the room was a large hearth, around 
which the whole family, consisting of eight or ten persons, was 
seated. The furniture consisted of a large bed, over which a 
Japanese mat was spread, and several boxes and barrels. All 
their utensils were of Japanese manufacture, and mostly lac- 
quered : it appeared from the interior of the house that the 
inhabitants possessed a degree of affluence, such as is not 
found among the Kamtschadales, still less among the Aleuti 
and the unfortunate inhabitants of Kodiack, Fish is proba- 
bly their only nourishment, their houses on this account being 
cluefly scattered along the shores. We perceived no symp- 
toms of cultivation, not even any plantations of vegetables, nor 
did we see any tame fowls or domestic animals, except dogs, 
which they had in great e^iXv^sidiaTie.^." 
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The first ftdl description of the features of this people was 
given by M, Eollin in La P^rouse's voyage in 1787, and as it 
seems to be what has been constantly copied by all ethnolo- 
ogists, I give a translation in full. The natives described 
were seen at the bay of Langle, on the west coast of Saghalien, 
" These people are very intelligent, respect property, and com- 
municate freely with strangers. They are of moderate height, 
short, strongly built, have a Uger embonpoint^ and the forms 
of the muscles very marked. The most common height is 
five feet. The tallest are five feet four inches, but such men 
are very rare. They have large heads, and a large face more 
rounded than that of Europeans. Their countenances are 
animated, quite agreeable, although all the parts that com- 
pose the face do not have in general the regularity of ours, 
if early all have the cheeks large, the nose short and rounded 
at its extremity, and the nostrils very thick ; the eyes spark- 
ling and hienfendus^ of medium size, sometimes blue but gen- 
erally black ; the eyebrows heavy ; the mouth medium ; the 
voice strong ; the lips somewhat thick and of a dark color. 
Some individuals have the upper lip tattooed with blue ; 
these parts, also their eyes, are capable of expressing every 
kind of sentiment. They have beautiful teeth, very regular, 
and of the ordinary number, the chin rounded and slightly sa- 
lient, the ears small ; these they pierce in the lower part, and 
wear ornaments of glass or silver rings." 

Although this description of their features is certainly the 
most complete and the most accurate that I have been able to 
find in any work, yet it fails to mention their two most im- 
portant characters, already noticed in my previous paper, 
to wit : first, that their eyelids are horizontal and open 
widely J and are not oblique and open but partially ^ as in all 
the Mongol family ; and secondly, that their cheek bones are 
not prominent. These two great characters, which are con- 
stant except in the descendants of those Japanese officials who 
take concubines from the Aino women, in my opinion, sepa- 
rate them from the whole Turanian family, where, so far as I 
am aware, every ethnologist has placed them, without adding 
even the slightest hint that their true position was in any 
degree doubtful. 

These same characters show that hereafter they must be 
r^arded as a branch of our ovm Aryan family.^ This view 
is strengthened by the wonderful development of their hair, 
which has generally been given as their most important char- 

* Dr. Pickering, Ourator in the Ethnological Department in the Society and 
E&nologist on the U. S. Expbring Expedition, fully concurs with the view ex- 
pressed above, and authorizes the addition of this note. 
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acteristic. In this they agree with the bearded peasants of 
Bussia, and approach the Slavonian branch of the Indo- 
European division of the Aryan family. Their nostrils are 
somewhat thick, but the nose is much more prominent than in 
any branch of tne North Turanian family at least. This last 
character is not folly shown in the accompanying photographs, 
as they do not represent the head in profile. 

Latham, in the latest edition of his careftil and extensive 
work, " Descriptive Ethnology,*' published in 1858, refers both 
the Ainos and Gilaks (Gilyakia) to one sub-group of the Tu* 
ranian family, " the Kurilians.'* He further adds : " Mongol 
features are common, yet prominent noses and comparatively 
thick beards are by no means rare.*' The first character is 
true of all the Gilyaks, who are probably more nearly allied to 
the Kamtschadales, the Koriaks, the Tchuktchis and the Yn- 
kahiri, than they are to the neighboring Tungusic tribes on 
the Amoor. All these peoples are of pure Mongolian stock 
The second and third characters mentioned by Mr. Latham, 
instead of being "by no means rare," are universally found 
among all the Ainos, whether those living on the Kurile 
Islands, on Yesso, or on Saghaiien. 

Von Siebold, who lived many years in Japan, and who en- 
joyed the best of opportunities for studying tnis people, in one 
of his last works, " Elucidations to the discoveries of Vries," 
London, 1859, speaks of this isolated and distinct people as 
" the Aino tribe/' as if, instead of belonging to a different 
grand division of the human family, they merely formed but 
one of the many Turanian tribes in the northeastern parts of 
Asia, though widely separated from them.* 

Even Mr. Pauly, in his great work published at Moscow, in 
celebration of the crowning of the present Czar of Russia, in 
1855, refers them to a subdivision of the Turanian family, and 
includes in that subdivision the Gilyaks, the Kamtschadales, 
etc. 

Not only do these people differ from all the Turanians in 
their physigtAe, but in all their mental characteristics. In- 
stead of being reserved and wily, like all the peoples of the 
Mongolian stock, they are most open-hearted and communica- 
tive. Instead of being of a roving character, they appear 
attached to their own country. Their mild and generous dis- 

Eositions have been especially noticed by every European who 
as ever seen them. Capt. Krusenstern thus minutely and 
graphically describes these characteristics : " Here (i. e. within 
their dwellings) was no loud talking, no immoderate laughter, 

♦ When the previous artiole was written I had not seen this view oi Von Sie- 
bold. 
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and still less any disputing. The satisfaction that appeared 
in all their countenances as they spread their mats round the 
hearth for us ; their readiness, when we were going away, to 
latmch their canoes and carry us across the shallows to our 
boat, when they perceived our men stripping themselves for 
this purpose ; hut still more than this, their modesty never to 
demand anything, and even to accept with hesitation whatever 
we offered them^ — wherein they differ very much from the in- 
habitants of the west of Saghalien (that is, from the Gil- 
yaks), — these marks of their natural character make me con- 
sider the Ainos as the best of all the people I have hitherto 
been acqtiainted vnth" 

The view herein expressed, that they form a member of our 
own family of nations, renders their language perhaps the 
most interesting of any that now remains uninvestigated, in 
the whole world. All that is known at present regarding it 
may be well summed up in these words of Von Siebold : 

" The Japanese, who have had intercourse with the natives 
of Tesso for centuries, carried on trade with them, and ruled 
over them, have gradually made themselves thoroughly ac- 
quainted with their language, and composed dictionaries in 
which they sought to render as faithfully as possible, and to 
fix the pronunciation of the words by means of their syllable 
writing. In this manner they have endeavored, by means of 
writing, to put a stop to the manifold sounds and variable ac- 
cent to which the dialect of a far dispersed and illiterate peo- 
ple is so subject." (This dictionary referred to was published 
m Japan in 1804, by Mogami Toknai.) 

"Although the Aino language has become ennobled by fa- 
miliar intercourse with a civilized people (the Japanese), yet 
it has preserved its original features, and is characterized as a 
peculiar and independent language^ having no connection with 
that of any of the neighboring countries, as far as regards the 
roots of the words. That some foreign words have been intro- 
duced from the northwest and northern nations {SamoiedeSy 
Tungua and Kamtschadalea) with whom the Ainos had inter- 
course, is not to be denied, any more than that they have natu- 
ralized many Japanese words, signifying objects and ideas for- 
merly unknown to them. The Aino language, as the tribe 
itself, stands isolated from all the others of the northeast of 
Asia, for so far as they are yet known." This last sentence, 
so fax from hinting that their nearest allies are to be found in 
Europe or Persia or Hindustan, at once st^gests — ^if it con- 
tains any suggestion — that their nearest allies live in the 
southeastern parts of Asia. He continues : " The general 
rules, however, according to which the parts of speech are de- 
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clined and conjugated, agree with those of their southem, 
northern and western neighhors, who write their language syU 
labically (as the Manchus, Mongols, Tibetans, Yakuts, etc.) 
and not figuratively J that is to say, using signs for words (as 
the Chinese)/' 

Here, then, we have an Aryan people speaking a wm- 
Aryan language, and that language peculiarly their own ; not 
learned from a people who have subjugated them, or from a 
people whom they have subjugated, at least within two thou- 
sand five hundred years ! 

At the close of the preceding paper I suggested, in the form 
of a question, that these people had migrated in the most an- 
cient times from Central Asia. The fact that there is some 
reason to suppose that as early as 2,000 years before Christ 
there was "a settled government and society '* in China, after- 
ward suggested that this migration tooK place along the 
northern borders of the Mongolian desert, or the southern 
parts of Siberia, to the head- waters of the Amoor, and tlience 
either down the Amoor to the island of Saghalien, or down 
the peninsula of Corea to the Japanese islands, or possibly in 
both of these directions, because the migrating stream of such 
a weajs: and undeveloped people as the Ainos now are and 
probably were at that time, would have been turned aside by 
a settled government as easily as a huge boulder turns aside a 
mountain brook. This view I now find has already been sug- 
gested by Von Siebold. 

Professor Max Miiller, judging from the evidence of gram- 
matical structure, supposes there have been three great migra- 
tions from Central Asia toward the northern and northeastern 
parts of the continent. They are as follows : firstly, the an- 
cestors of the present Twagua^ along the Amoor and the Lena ; 
secondly, the ancestors of the MongolSy in the region of the Al- 
tai mountains ; and thirdly, the ancestors of the Turks, in- 
cluding the Yakuts. 

In a similar manner, but perhaps centuries before the first 
of these three migrations, we may suppose the Ainos to have 
separated from the rest of the Aryan family and to have 
moved on toward the east till they reached the islands of 
Japan. The early date of this migration is indicated by the 
negative evidence, that as far as we are yet aware these people 
are not mentioned by the ancient historians of China as being 
ever found on the continent. The earliest notice of them 
appears " in the Han dynasty * (between 189 B. C. and 30 
A D.), when the Mao-mim, whose bodies were covered with 
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hair, are described as inhabiting the other side of the East 
Sea." This East Sea was probably the one we now call the 
sea of Japan. During the Sui dynasty (A. D. 608-622) a 
notice occurs of " the tribe Jfo-am, consisting of fifty hordes, 
living in the northwest of the land, Woke (Japan)." 

That none of these people lived in the territories immedi- 
ately tributary to China, in those early times, is proved by the 
fact, that in A. D. 659, the Japanese on one of their embassies 
to the court of that great empire took two Ainos with them to 
exhibit as curiosities. 

This people are undoubtedly passing away. Even during 
the last century and a half that the northern of the Kurile 
chain has been a part of the Bussian empire, their numbers on 
those islands have been ascertained to have greatly diminished, 
though the Bussians have unquestionably treated such obedi- 
ent subjects with the greatest kindness. The causes of this 
decrease are supposed to have been the ravajres of the small 
px, and the considerable numbers lost whfe crossing from 
island to island in their frail boats over those stormy seas. 

On Yesso and Saghalien, where they have for several centu- 
ries continued under the merciless tyranny of the Japanese 
government, their numbers have probably diminished in still 
greater proportion. At Kusyunai, on the latter island, I was 
assured by a Bussian officer that when some Ainos came there 
to escape from the Japanese and place themselves under the 
protection of the Bussian government, and the official sta- 
tioned there had refused to receive them for fear of complicat- 
ing the two governments and had sent them back, the Japa- 
nese government "beheaded them to a man." A great 
diminntion in their population must also have followed their 
forced removal from the large and fertile island of Japan to 
the comparatively sterile island of Yesso, and to the yet more 
rigorous climate of the Kuriles. Indeed, there is much reason 
to believe that if the enlightened nations of the western world 
had been a few centuries later in reaching that distant region 
of the east, these people would only have been known to us by 
a few passages in the writings of the Japanese historians, and 
even then all such references would probably have been re- 
garded by careful investigators as apocryphal, and more prop- 
erly classed with myths and fables. 

Though they were, long ago, mostly subjugated hj the 
Japanese, yet the tribes in the interior of Yesso continue inde- 
pendent down to the present time, and here, far removed from 
any influence of the Gilyaks, Kamtschadales and Bussians on 
the north, the Manchus on the west, and the Japanese on the 
south, we may expect to find these people still retaining aU the 
ideas of their anceatoTBy and practicing all tixevi ocLCVKoXi csvs&XKJva.^. 
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Abt, XL. — On the existence of the Mastodon in the deejh 
lying gold placers of California; by B. Silliman. 

During several visits to the gold regions of Tuolumne coun- 
ty, California, in the summer of 1867, I obtained evidence 
leading to the conclusion that the Mastodon, and perhaps the 
Elephant, existed prior to the great volcanio ^disturbances and 
outpourings of lava which occurred throughout the Sierra Ne- 
vada mountains pending or at the close of the epoch in which 
the deep-lying placers were produced.* 

It is well known that this epoch of volcanic activity hm 
been regarded as marking the period of the Pliocene, dividii^ 
it from the Post-Pliocene and existing epoch, by a well-markea 
horizon. Among the animals whose remains have been found 
in this ancient auriferous detritus of California, preceding the 
epoch of volcanic activity, are ^^ the rhinoceros, an animal al- 
lied to the hippopotamus, an extinct i^ecies of horse, and a 
species allied to tne camel and resembling the Megalanieryx of 

Liedy/'t 

The remains of mastodon and elephant are found abund- 
antly in the superficial detritus of the gold region, over an ex- 
tended area, but until now they have never been certainly iden- 
fied as occurring under the basalt, which covers the ancient gold 
drift and forms the highly characteristic ranges known as 
" Table Mountains/' 

Near Jamestown, a village in Tuolumne county, extensive 
explorations have been made during the past fourteen years, in 
the deep-lying gold detritus, by tunnels driven in beneath tiie 
basaltic capping, at a level low enough to open the bed of the 
ancient rivers, in the channels of which rest& the gold-bearing 
gravel. These tunnels are from a few hundred feet in length to 
three thousand feet or more (" New York tunnel" 3,500 feet), 
and they are from two hundred to three hundred feet below Ae 
nearly level surface of the basalt. They are driven as nearly 
as possible at right angles to the supposed course of the an- 
cient stream, and in order to drain off the water by gravity, the 
grade commences often 150 feet or more beneath the lip of the 
" rim rock" or margin of the old valley, aiming to come out in, 
or just beneath, the ancient channel or river bed. Undemeata 
the basalt is a mass of stratified, almost horizontal, generally 
thin-bedded, detrital matter, alternating with clay and argilla- 
ceous zones, the thinly laminated beds containing often veget- 

* For a notice of the nature of these remarkable deposits, see a paper by the 
author, in this Journal for July, 1866 pq, xL 
f Greological survey of Caiiforaia, yoL L (Geology) p. 261. 
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able stems and impressions of leaves, indicating deposition in 
quiet water, while other portions are made up of coarse gray- 
elly masses, compacted often into iSrm coherent " cement," as 
the miners call it. From the ancient river bed to the top of 
the basaltic capping of Table Mountain, is certainly not less 
than three hundred feet, probably somewhat more. 

It is beneath this mass of matter, partly aqueous and partly 
volcanic in its origin, that the remains of mastodon herein 
mentioned have been found. My attention was first called to 
them by discovering the portion of an 08 iUium in the collection 
of A. B. Preston, Esq., local Jud^e of Jamestown, which he 
assured me had been found in driving the so-called Humbug 
Tunnel under Table Mountain, at a point 1,500 feet in from 
its mouth. Associated with it was the point of a tusk, which 
I also secured. Both these specimens are now in the collection 
of the Peabody Museum at Yale. Although I obtained the 
the plainest possible testimony of eye witnesses to the fact 
that these bones were taken from beneath the basalt, I should 
not venture to mention the fact in support of the opinion that 
the mastodon existed in the PUocene period, without farther 
and more satisfactory evidence. 

This I was fortunate enough to obtain from Mr. D. T. 
Hughes, now engaged in exploring a tunnel upon the south- 
west side of the same mountain, which was formerly known as 
the Maine Bo/s Tunnel,* but now called after Mr. Hughes. 
Mr. H. informed me, that at a point about 1,600 feet in the 
tunnel named, bones existed, believed by him to be those of 
mastodon or elephant, and which had been uncovered some 
time since, but were at the time of my visit inaccessible, owing 
to the falling in of that portion of the work. I immediately 
visited the ^ace, and made all the examination possible at the 
time, but could not then nor on a later occasion gain access to 
the bones. At my request explorations were resumed in the 
direction likely to uncover them, and I made arrangements to 
return to the locality whenever the miners should again reach 
these interesting remains, but up to the date of my leaving 
California (January, 1868), I was advised that this point had 
not yet been reached, and all I could do was to urge Mr. 
Hughes to use all diligence in the search and communicate to 
me by letter a full notice of the fects as they shoidd develop 
themselves. On the 24th of March I had the pleasure of re- 
ceiving from him the following letter. 

* For a se'ction of the Maine Boy^s Tunnel see Geological survey of California, 
Geology, yol. i, p. 249, where also, pp. 243-253, maty be found a fltUer aooount 
of the Table Mountain and accompanying phenomena, than ouk space pennits us ta 
give herewith. 



380 B. SiUimom on the Mastodon in Gcdifomza. 

Letter from D, T. Hughes to B. SiUiman^ duted JefiTersonyille, 

February 22, 1868. 

" In compliance with your desire that I should write to you 
whenever i should reach the bones, I have now to state that I 
have reached them at last, and I regret very much that you were 
not here to examine them as they lay. The bones were very much 
decayed, indeed so much so that I found it impossible to obtain 
any of them whole, with the exception of four grinders, which I 
have in a very good state of preservation. The remains of this 
large animal were found 1,650 feet in under the Table Mountain, 
and four and a half feet above the ledge or bottom slate, imbedded 
in a stratum of sand overlaying a deposit of gold-bearing gravel, 
and scattered over a space twenty feet long by ten or twelve feet 
wide. A large portion of these bones were so soft that I could 
penetrate right into them with my fingers, while other pieces were 
a little harder, and looked very interesting. Some of the cavities 
were lined with jellow iron pyrites, and so bright, that when first 
exposed to the hsht of the candles, they glitter like diamonds. I 
have numerous migments of difierent bones which bear handling 
very well when thoroughly dried. The two tusks lay together, 
imbedded in the same stratum of sand, and very much decayed also. 
I endeavored to remove them entire, or in medium sized pieces, so 
that I could put them together again, but I was unsuccessM and 
found nothing that would hold them together. Both of the tusks 
were slightly curved, and large pieces of the points had been bro- 
ken oflf, apparently. Each tusk measured, as I found them, seven 
feet and one incn in length, and if whole would probably have 
measured ten feet. They were not exactly round, measuring three 
feet from the end that enters the socket six inches in one diameter 
and five and a quarter inches in the other. 

The grinders, as before mentioned, are in a very good state o 
preservation. The two posterior grinders each measure six inches 
m length and three and a half inches wide, and the two exterior 
measure each four and a half inches in length and two and three- 
fourths inches wide. The enamel on the posterior ones is very per- 
fect, but the exterior grinder§ are very much worn, apparently. I 
found it impossible, because of their softness, to get the dimensions 
of any of the other bones, which I regretted very much. 

Enclosed you will find a rough sketch of three of the teeth (with 
portions of the jaw attached.) The two grinders^you see togther 
are in the same position as when I dug them out. The sketches 
are not drawn to an exact scale, but will convey an idea of the 
grinders as they are. The other drawing is the side view of the 
posterior grinder. * * * * 

From Mr. Hughes' description and the accompanying draw- 
ings there is no room to doubt that the bones discovered are 
those of the mastodon, and it appears probable that nearly the 
entire skeleton of a full sized animal was entombed in the sands 
resting immediately upon tha anctent auriferous gravel beneath 
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the Table Mountains, and of course anterior in age to the pe- 
riod of volcanic activity and overflows of lava, which have hith- 
erto been considered as marking the close of the Pliocene era, 
a catastrophe which appears to have exterminated the other 
members of the Pliocene fauna. 

If the mastodon survived the catastrophe which extermina- 
ted the hippopotamus, rhinoceros, tapir, &c., and continued 
through the Post Pliocene, to the appearance of man, it yet re- 
mains to be proved that man was his companion prior to the 
dawn of the existing epoch. 

New Haven, Match 25, 1868. 



Abt.« XLI. — Note upon the occurrence of fossil remains of the 
Tapir in California; by Wm. P. Blake. 

The remains of Tapir occur in the auriferous gravel of 
Wood's creek, near Sonora in Tuolumne county, California. 
They were found by gold miners at a depth of about forty feet 
below the surface, and were presented to me by Dr. Snell of 
Sonora. A specimen submitted to Prof. Owen at the British 
Museum was recognized as the " crown of the left lower molar 
tooth of a tapir, and another specimen as the posterior epiphy- 
sis of the cervical vertebra of a hoofed animal, probably a 
young tapir.'' Numerous teeth of the Mastodon have been 
found in the same region, together with stone implements of 
various forms. Some of the latter, according to the state- 
ments of Dr. Snell, were taken from the deep placer deposits 
which underlie the lava of Table Mountain. 



Art. XLII. — Nitroglucose ; by M. Caret Lea. 

As nitroglucose has been much less studied than its congen- 
eric nitro-substitution compounds pyroxyline, xyloidine and 
nitroglycerine, a few words on its preparation and properties 
may not be uninteresting. 

The substitution does not take place in sugar with quite the 
same facility as with celMose ; the acids need to be stronger 
and the temperature lower. The sugar, moreover, appears at 
first to dissolve, and then to separate out again, in the form of 
a greyish paste, which, when thrown into water and freed from 
the adhering acid, becomes nearly white. 

An attempt to prepare nitroglucose by the use of nitre and 
sulphuric acid, which succeeds so well and so easily in the case 
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of cellulose, foiled almodt wholly with sugar. Not more tlum 
two or three per cent of the weight of the sugar was obtained. 

With sulphuric and strong nitric acids, allowed to cool thor- 
oughly after mixing, the reaction takes place easily, and a con- 
siderable quantity of nitroglucose is obtained. The nitric acid 
should be as strong as possible, and as llie acid of the requisite 
strength is not easily obtained commerciaUy, I have found aa 
advantage in using in part the fuming sulphuric acid. Two 
fluid ounces of fuming sulphuric acid, two of common sulphuiic, 
two of strong nitric acid, as near to 1*5 sp. gr. as can be ob- 
tained, give good results. The sugar is stinrecbin, in the &m 
of powder, to a thin paste. The stirring is kept up, and as 
fast as the nitroglucose separates in doughy masses, it is re- 1^ 
moved with a spatula and thrown into cold wa^r. A farther |) 
addition of sugar will give more nitroglucose, but considerably 1: 
less in proportion than the first addition. As soon as possible, 
the nitroglucose is to be kneaded up with cold water, to get 
the acid out. In one case, when this was n^ected for ten or 
fifteen minutes, the nitroglucose passed to a greenish cdor and 
apparently was undergoing a commencing decomposition. 

The removal of the adhering acid is much more difficult than 
in the case of pyroxylin, andls an extremely disagreeable ope. 
ration. The add pervades the whole of the doughy mass so 
fully, that the fingers are stained and burned by it, nor can the 
whole of the acid be removed satisfactorily in this way. The 
best means I found was to dissolve the crude nitroglucose in a 
mixture of alcohol and ether, and then to pour this into a 
large quantity of cold water with constant stirring, and violent 
agitation afterward. The method is not altogether satisfac- 
tory, and seems to be attended with some loss of material, 
though why, it is not easy to see. 

Prepared in this way, nitroglucose is a white lustrous body, 
which may either assume the doughy amorphous condition or 
the crystalline, and passes from one to the other with extreme 
ease. When first formed by the mixed acids, it always has the 
doughy form. That which I obtained by the use of nitric and j' 
sulphuric acid, was crystalline from the first. When precipit- 
ated by water from its solution in alcohol and ether, it is 
doughy and almost liquid, and remains so for a long time, if 
there is any considerable quantity of it. 

The best mode of preserving it appears to be under water. 
By standing thus it gradually hardens, and passes sometimes 
to a somewhat hard amorphous mass, and sometimes to a 
granular crystalline state. It appears to be wholly insoluble in 
water. A few miuutQ gcaViia o\ >Jcifik ^T^^\alSixi& -foTvn. diffused 
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through 16 or 20 oancee of water, did not dissolve after many 
^ours standing. In a mixture of alcohol and ether it dissolves 
as easily as sugar in water, and in such q uantity as to make 
th« liquid syrupy. 

Its detonatiBg properties are but slight. If it be well dried 
and a match be applied, it deflagrates with a feeble flash. 

It has been stated by Dr. V. Monckhover, that when dissolved 
in alcohol and kept sometime in a warm place, it undergoes de- 
composition, as evidenced by the fact that th« solution then gives 
an abundant precipitate with nitrate of silver, which at first it 
did not do. An experiment made in this direction did not give 
the result thus indicated. A solution of nitroglucose in alco- 
hol, containing about 40 grains to the ounce, was placed in a 
stoppered vi^l and was kept in the sand bath at a temperature 
of about blood heat for nearly a month. But neither it nor a 
fresh solution gave a precipitate with alcoholic solution of ni- 
trate of silver. It would seem from this that certain condi- 
tions of temperature or otherwise are necessary, in order that 
this decomposition should take place. 



Abt. XLIII.— 0» the action of Ferrocyanid of Potassium on 
Monochloracetic ether ; by 0. Loew, assistant in the Labo- 
ratory of the College of the City of New York. 

KoLBE was the first to prepare cyanacetic acid, which is es- 
pecially interesting from its transformation into malonic acid 
by treatment with potassa. In a similar manner Heintz pre- 
pared sulphocyanacetic acid, by boiling monochloracetic ether 
with sulphocyanid of potassium. This led me to try the ac- 
tion of ferrocyanid of potassium upon monochloracetic ether, 
to ascertain whether the radical ferrocyanogen can participate, 
as such, in the reaction, I boiled monochloracetic ether, dis- 
solved in alcohol of 90 per cent, with powdered ferrocyanid of 
potassium for 4 to 6 hours. An action gradually took place, by 
which chlorid of potassium was formed, together with another 
light blue amorphous substance, which became of darker color 
on exposure to the air, and was undoubtedly Prussian blue. 

When the liquid was filtered and boiled with caustic potassa, 
ammonia was developed; after the latter ceased to be evolved, 
the liquid was mixed with sulphuric acid and agitated with 
ether. On evaporating the ether I obtained wmte crystals, 
having the appearance of malonic acid. This substance was 
converted into the lead salt by precipitation with acetate of 
lead: 0-2997 grm. yielded 0-2904 grm. sulphate of lead =66*99 
percent Ph. The malonate of lead containa ^^^^^ '^^x ^<6\i5CS\i, 
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The reaction is therefore not analogous to that above cited, 
but the radical ferrocyanogen is broken up into cyanid of po- 
tassium and cyanid oi iron. The former yields, with chlora- 
cetic ether, chlorid of potassium and cyanacetic ether, whfle 
from the last named body malonic acid is produced. 

New York, Nov. 26, 1867. 



Abt. XLIV. — On C. S. LymatCs new form of Wave appwr<xlm. 

The theory of waves that has been generally taught since 
the days of Newton, is that which represents wave motion as 
consisting in the alternate rising and falling of the parts of a 
liquid in vertical lines, as in the two branches of a U-shaped 
tube ; this is usually cited as Newton's theory of waves. There 
is to be found, indeed, in the Principiay the hypothesis of ver- 
tical oscillations, and also the cut of the bent tube, so persist- 
ently copied by subsequent writers ; yet, it is evident that New- 
ton adopted the hypothesis, rather as an expedient for a spe- 
cial purpose — that of finding approximately the relation of a 
wave's length to its period — than as strictly true to Nature; 
for he concludes his mvestigation with the remark : — " These 
things are true, upon the supposition that the parts of water 
ascend or descend in a right line ; but, in truth, that ascent 
and descent is rather performed in a circle (" veriuafit per cir- 
culum")] and therefore I propose the time defined by this 
Proposition as only near the truth." This important qualifying 
clause seems to have been quite overlooked by those who have 
professed to give Newton's theory of waves. 

The modem theory — which teaches that, in wave motion, all 
the particles of a liquid are revolving synchronously in vertical 
circles — though so broadly hinted at by Newton himself as the 
true one, in the words italicised above, has nevertheless been 
developed, for the most part, only within the present century. 
It was fii'st clearly stated and ably advocated by Gerstner in 
1804. More recently, it has been satisfactorily established as 
accordant with observed facts and the laws of Mechanics, by 
the experimental researches of Weber and Scott Bussell, and 
the mathematical investigations of Stokes, Kankine, and oth- 
ers. A concise exposition and demonstration of the theory 
may be found in a paper by Prof. Rankine, in the Philosophical 
Transactions for 1863. Though but just beginning to find its 
way sparingly into the text books, it has become the generally 
accepted theory among men of science ; and having in reality 
supplanted the old Yrj-gotYi^^i^ «u"& ^n ^^ijreaaion of scientific 
truth, there is no good i^a^oii^V^ \\» ^ovS^^L^jkaX ^Sssri ^ssx^^^isssJ^. 
ity in the lecture aixd xedtatVoTi Toom* 
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In teaching this theory, however, it is often found difiicult 
to make pupils understand, how the infinitude of simultaneouB 
tevolutioDB, which it suppoaes, can take place without mutual 
interference, and in such a way as to produce the observed 
phenomena. It waa to obviate this difficulty, and illustrate, 
as far as practicable, the modus operandi in q^uestion, that the 
piece of mechanism was devised, which is the subject of this 
article. It presents to the eye, not merely the surface contour 
of a wave, with its undulatory motion — which, to some extent, 
other forms of wave apparatus also do~— but, besides doing this 
in a more exact and satisfactory manner, it exhibits the mo- 
tions also that are at the same time taking place below the 
surface, in the whole mass of liquid affected. This complete- 
ness of illustration is due to the circumstance, that in the ap- 
paratus, the elementary motions are the same, essentially, as 
m actual waves ; hence, the leading points, geometrical and 
dynamical, of the theory of waves, are presented naturally, 
and in their true relations. 

The construction of the apparatus will be readily understood 
from a brief description, and the accompanying cut. 
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In front of a plane surface are two series of revolving arms 
or cranks, the length of the lower ones being half that of the 
upper. Two elastic wires connect the crank-pins of each se- 
ries ; upright wires also connect each pair of cranks, and pass 
down through a plate into the base. The cranks all revolve 
syncbronoualy ; they thus keep their relative position, and come 
into any given position snccessively, each in its turn. The rel- 
ative position of the cranks of each horizontal series is such, 
that tne directions of any two, in regular order, differ by the 
same fraction of a whole revolution, that the distance between 
their axes is of a whole wave length. Thus, in the apparatus, 
the wave length is supposed to be divided into eight equal 
puie, and hence the common difference between the directions 
Am. Joub. Sol— Sboohd Sisna, Vol. XLT, Ko, 186.— Ult, l&OS. 
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of adjacent crank arms is one eighth of a circle, as shown in 
the figure. The cranks in each vertical set have their posi- 
tions always alike. The number of cranks, whether taken hor- 
izontally or vertically, is arbitrary — a matter of convenience in 
construction. The synchronous revolution of the cranks is 
effected by means of any suitable mechanism; such as, equal 
toothed wheels on the several axes, with alternate idle wheels 
connecting them ; or, equal rag-wheels, with endless chain, or 
metallic ribon; or, equal cranks, with a rigid connecting frame, 
or plate. The first method is used in the original machine, the 
third in the model for the Patent Office, the second and third 
in the larger and smaller sizes, respectively, for the market. 

The crank pins represent as many liquid particles; the cir- 
cles on the background their orbits. The transverse wires rep- 
resent continuous lines of particles, which at rest would he 
horizontal, and be represented by the lines on the background 
drawn just below the centers of the orbits; the upper one of 
these being the surface line, the lower a line of particles one 
ninth of a wave's length down. The upright wires represent 
lines of particles which at rest would be vertical. Every point 
in these moving lines describes its own distinct orbit. 

The apparatus is constructed to a scale ; and so, represents 
a wave of given length, height, and period; but equally repre- 
sents, also, a wave of any other length and proportionate height, 
though of period proper to its length, accorcfing to the law of 
that relation, as stated farther on. In the original instrument, 
for example, the wave length is 36 inches; height, from trough 
to crest, 4 inches; and period, for that length, Os-76; but it 
equally represents a wave whose length is 36 feet and height 4 
feet, with period 2«*63; and similarly, for other proportional 
dimensions. 

Among the particular points, in wave phenomena, which are 
elucidated by this apparatus, may be enumerated the following: 

1. The undulating surface-profile. This is shown in the 
motion of the upper fiexible wire, which presents a continuous 
contour line, of the exact curvature, throughout, of a true nor- 
mal wave; instead of a broken contour, of arbitrary form, by 
means of rising and falling balls, as in the ordinary wave ap- 
paratus. 

2. The undulatory motion of all sub-profiles^ or lines of equal 
pressure, down to still water. The representative of such lines 
is the lower transverse wire, which moves similarly to the up- 
per one, but with a less curvature. Every such line of equal 
pressure is a continuous one, composed of particles in a state 
of dynamical equilibrium, and constituting an ideal moving 
wave, exactly as if at t\i^ «wr?aue^ — t\v5i Q.ottQ»^onding phases of 
all such waves beiiig on. v^T\AC«i\.\vafe^. 
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3. The genesis of the undvlatory motion from the circular 
motion of revolution. This is seen in the mode in which the 
crank-pins, in each transverse series, or the particles which they 
represent, come in regular succession into a given position, as 
they revolve synchronously in their orbits. 

4. The equality of the height of a wave, from trough to 
crest J with the diameter of the orbits of the surface particles. 
This is obvious in the apparatus, and follows directly from the 
mode in which the wave surface is generated. 

5. The direction of motion of particles of water in the diffe- 
rent phages of a wave, A glance at the motion of the crank 
pins, shows that a particle at the wave's crest is moving forward, 
or in the direction in which the wave is propagated, and a particle 
at the trough in the reverse direction, or backward; that a par- 
ticle on the forward slope is rising, and one on the back slope 
descending. The same is true of particles in all the sub- waves, 
or surfaces of equal pressure, down to still water. 

6. The length of, a pendulum keeping time with the wave. This 
is equal to the ra'dius of a circle whose circumference is the 
wave's length. Such a circle is the large one drawn on the 
background, as shown in the figure. Its radius is to that of a 
particle's orbit (or length of a crank arm), as the particle's 
weight is to its centrifugal force. Or, putting E and r for these 
radii respectively, and t for the time of revolution, we make 

^ 4tn^r 

'R'lriig: -^ ; 

Whence t=2n \!± 



-"J" 



which is the period of a revolving pendulum, or the time of a 
double oscillation of a simple pendulum, whose height is E. 
Compare (10). 

7. The dependence of a wave's period on its length alone — 
not on its height. This is a corollary from the precedinji^. The 

J period varies as the square root of the length, and is the same 
or all sub-waves, as for the surface wave — the length being 
the same for all. The height, within certain limits, is inde- 
pendent of the length, as appears in the apparatus, and as may 
be inferred from the formulsB given farther on. It depends 
on the centrifugal force of the particle, and this, ultimately, 
on the external forces generating it. 

8. The varying direction and intensity of the resultant force 
a^ing, at each instant, on a given particle in a wave. The 
component forces are two — the particle's gravity, and its cen- 
trifugal force. The former is represented by the vertical radius 
of the large circle, the latter by the radius vector of the revolv- 
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ing particle; their resultant, then, is represented by the third 
side of the triangle of forces, or the side formed by the wire 
pendulum. This resultant must be always normal to the wave 
surface, as the wire pendulum is seen to be always at right an- 
gles to the elastic wire representing that surface. 

9. The condition of a wave's rupture at the crest. When 
the centrifugal force becomes equal to gravity (or the radius of 
the orbit to that of the large circle), the resultant force, for a 
particle at the highest point of its^rbit, or crest of the wave, 
must be zero, and the particle consequently fly from its orbit, 
or the crest break in foam, 

10. The trochoidal form of the wave curve. The point of 
suspension of the pendulum, that is, the upper extremity of 
the vertical radius of the large circle, may be regarded as the 
instantaneous center about which an element of the wave curve 
at the point of normalcy of the pendulum is described. Con- 
sequently, if this circle be rolled under a horizontal straight 
line, a point within it distant half the hei&^ht of a wave from 
the center, will trace the wave profile ; which therefore is a 
trochoid. The rolling circle is the same for all wave profiles, 
down to still water, the lengths of the tracing arm only dif- 
fering. The circumference of this circle equals, of course, the 
wave's length. 

11. The greater sharpness of the crests than of the trough 
of waves. This follows from the preceding, and is shown in 
the relative positions of the crank-pins — ^nearer together at the 
crests, farther apart in the troughs. The trochoids become, 
necessarily, sharper at the upper bend, and less so at the lower, 
as the tracing-arm approaches to an equality with the radius 
of the rolling circle ; until, when that equality occurs, the tro- 
choid passes into the cycloid, which has sharp cusps. The cusp 
of the inverted cycloid, then, is the limit of sharpness of a 
wave's crest. The equality above named is equivalent to that 
of the centrifugal force of a particle with its gravity (9). 
When the latter condition occurs, the wave curve is cy- 
cloidal, and only then. 

12. The limits of possible curvature of waves. That curva- 
ture must always lie between the cycloid at the one extreme, 
and the straight line at the other — embracing trochoids of ev- 
ery possible variety. 

13. The greater elevation of the crests aibove the level of sHll 
water, than depression of the troughs below it. The difference 
between this elevation and depression is equal to twice the 
height due to the orbital velocity of the particles, that is, to 
twice the height from which a body must fall to acquire that 
velocity; or, is a t\nid. -gto^oxVVcmaX \Ai \!wb t^voa of the rolling 
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circle and that of the particle's orbit ; that is, putting E and r 
for these radii respectively, v for the orbital velocity, | = ~j-h 
and D for the difference in question, 

When r equals R, then D=r, or half the height of the wave. 

14. The elevation of the centers of the orbits of particles 
above the positions of the same particles at rest. This is shown 
in the distance of the axes above the corresponding lines on 
the background. These lines show the positions of lines 
of particles at rest, which, in motion, form the wave profiles 
represented by the transverse wires. The elevation in question 
is equal to the height due to the particle's orbital velocity; or, 
is a third proportional to the diameter of the rolling circle and 
the radius of the orbit; or, is equal to the area of the orbit 
divided by the length of the wave; that is, putting H for this 
elevation, I for the wave's length, and the other symbols as 
before. 

When r equals R, H = - , or one-fourth the height of the 

JU 

wave. To this elevation is due one half the mechanical 
energy of a wave — the other half to the motion of its parti- 
cles. That energy is, in other words, half potential, half actual. 

15. The decreasing diameter of the orbits with depth. This 
is seen in the shorter crank-arms below, and the decreasing 
amplitude of sway of the upright elastic wires, down to their 
points of rest, which mark the depth of still water. The de- 
crease of the orbits in diameter takes place in a geometrical 
ratio, and is approximately one half for each increase of depth 
equal to one ninth of a wave length; or, more exactly, putting 
r and r' for the radii, respectively, of a surface orbit and of 

k 

one whose middle depth is k, it is r'=^re~^f 

R being, as before, the radius of the rolling circle, and e the 

base of the Naperian logarithms. 

16. The peculiar swaying motion of continuous lines of par- 
ticles of equal pressure, which at rest are vertical. These lines 
are alternately lengthened and shortened, and bent to right and 
left, as represented by the upright elastic wires. 

17. The varying distortions undergone by blocks or sections 
of water originally rectangular, or rectangular when at rest. 
Such sections are represented by the spaces between the wires, 
and their distortions by the distortions of t\ift%^ ^^^^^'?^. 
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18. The fact of sensibly siiH water at half a wave's length 
below the surface. This is exhibited in the absence of lateral 
motion at the lower extremities of the upright wires, and is a 
necessary result of the law of diminution of orbits with depth, 
as given above (13). 

19. The varying strain, in wave a^ion, on floating bodies. 
This is seen in the varying angle made by the upright wires 
with the upper transverse wire ; the latter shows the position 
of a raft, for example, lying on the wave surface ; the for- 
mer, that of a long, thin body, as a board, floating end down; 
hence, the varying relative direction of the wires shows the 
strain to which a body is subjected, having both breadth and 
depth, as the hull of a vessel. 

Many other points, besides the above, may be studied to ad- 
vantage in connection with this apparatus, but it is not im- 
portant to specify them here. Enough have been stated to 
illustrate its utility, and indicate in what respects it differs 
from every other form of wave apparatus. 

For convenience of reference, and for the sake of complete- 
ness, a few formulae are added, expressing other relations 
among wave phenomena, not so directly exhibited by the instru- 
ment, but important to be presented in connection with it 
Putting V for the velocity of propagation of a wave, and the 
other symbols as before, the length of the wave is 

/=27rR = ^= =«V; 

2^ g _ ' 

its period ^ = \/ — z=i2.n\/ ^z=l— \ 

g ^ g Y 

the velocity of a particle in its orbit, or at the crest of the wave, 

« ^K""^ ^— R— ^— V— /' 

the velocity of propagation of the wave 

the sine of the angle of steepest slope of surface is 

It will be understood that the normal wave, to which the 
theory applies, and which the apparatus illustrates, is the wave 
on deep w^ter, or water a wave's length, at least, in depth. In 
shallow water, the orbits are no longer circles, but ovals, or ap- 
proximate ellipses, of less height than length, according to the 
degree of shallowness. 
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When waves pass from deep into shallow water, as toward 
a beach, they become gradually shorter, their total energy is 
imparted to a less and less mass of liquid, and the extent of 
the motion of the particles is proportionately increased. The 
crests also travel faster than the troughs; so that the front of 
each wave becomes by degrees steeper than the back, and at 
length curls forward and falls over, exhibiting the well known 
roll of surf. The formulsB for waves in deep water require 
modification, therefore, to adapt them to waves in shallow wa- 
ter, where depth of liquid and ellipticity of orbit enter as ele- 
ments. 

It has been necessary, in order properly to explain the appa- 
ratus and its uses, to give more fully the leading points of the 
theory of waves, than would be required, were the works con- 
taining it more generally accessible. For these points the pa- 
pers of Prof. Rankine have been chiefly consulted. It is hoped 
that this outline of the theory, thus incidentally given, will 
prove not unacceptable to such instructors as may not have at 
hand the original works; and that this new piece of apparatus 
may contribute somewhat toward imparting a clearer under- 
standing of the phenomena of waves. V 

The apparatus has been patented, and is manufactured by 
Messrs. E. S. Ritchie & Son, the well known philosophical in- 
strument makers, of Boston, Mass. l. 



SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On the effects of coloration presented hy discharges from 
an inductorium taking place between a platinum wire and the up- 
per surface of a liquid, — ^E. Beoquebel has communicated to the 
Academy of Sciences in Paris the details of an investigation some 
of the results of which appear to be of particular interest and 
value. The apparatus employed was very simple, and consisted 
merely of a glass tube partly filled with a saline solution iu con- 
tact with a platinum wire forming one pole of an inductorium. 
The other pole consisted of a platinum wire the extremity of which 
was placed a few millimeters above the surface of the liquid, the 
discharge taking place between this last and the wire. When the 
inductorium is of low power no coloration is observed when the 
liquid is positive and the wire negative, but only when the wire is 
positive. But when the coil is powerful and the salt dissolved 
easily vaporized, coloration is observed in either case, though the 
maxunum is given when the wire is positive. With a sufficiently 
powerfaH coil the luminous effi^ts of the discharge are very bril- 
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liant. The spectrum of the light produced in this maimer is more 
complex than that resulting from the introduction of small quanti- 
ties of saline matter into a non-luminous flame. The water is va- 
porized and we have lines due to oxygen and hydrogen ; the tem- 
perature is also higher than that of the flame of a Bunsen's burner. 
With very pure water the intensity of the discharge is feeble and 
the spectrum contains the red and blue hydrogen line correspond- 
ing to the dark rays C and F of the solar spectrum. With a 
strong solution of chlorhydric acid in water the tint of the dis- 
charge is slightly violet and the two red and blue rays are more 
distinct than vritn water. There are also an orange band and a 
few fainter rays throughout the extent of the spectrum. A very 
small quantity of a salme substance in water is sufficient to comr- 
municate to the light of the discharge the color due to the ele- 
ments of the salt. Thus water containing one one-thousandth 
part of its weight of chlorid of strontium gives very distinctly the 
orange and blue rays characteristic of strontium. With concen- 
trated solutions the effects are more marked and with the chlorids 
in particular they are very brilliant. Thus the chlorids of stron- 
tium, calcium, sodium, magnesium, copper and zinc give fine effects. 
But other substances such as various compounds of barium, po- 
tassium, antimony, iron, manganese, silver, uranium, &c., give ef- 
fects which are more or less marked. In general the lines are 
more numerous than in the spectra of flames containing the same 
saline elements, which doubtless arises from the higher tempera- 
ture, but in all cases the lines are the same as those given by Bun- 
sen and Kirchhoff. Thus with a saturated solution of chlorid of 
strontium, besides the orange and the clear blue, we see two violet 
rays, one more intense than the other, several green rays one of 
which is particularly distinct, and a certain number of feebler rays 
in different parts of the spectrum. Chlorid of lithium, besides the 
red and the feeble orange, gives a very vivid blue ray. A concen- 
trated solution of chlorid of calcium gives a great number of rays 
among which the dark blue ray is very intense. Chlorid of mag- 
nesium, besides other lines, gives two very bright green and one 
clear blue ray. Chlorid of zinc gives a red ray, three brilliant 
blue rays and a very intense violet line. Nitrate of silver gives 
among other rays, two of a vivid green. In conclusion the author 
points out the very obvious and marked advantages which this 
method of observation offers in certain cases over the usual method 
of ignition m a non-luminous flame. — Comptes Rendus^ Ixvi, 121. 

w. G. 
2. On the permeability of cast iron to the gases produced in 
combustion, — ^At the instance of Gen. Morin, Messrs. H. Sainte- 
Claire Deville and Troost have made precise analyses of the air 
which circulates round a stove of cast iron strongly heated. The 
authors have found that this air contains hydrogen and oxyd of 
carbon in notable quantities. This fact is perfectly explained hy 
the permeability of iron at high temperatures to gases and by the 
property which iron "poaaes,^^^ o^ e.owd^w&\\!^^ ox^d of carbon, dis- 
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vered by Graham. As the gases traverse the iron even at a dull 
d heat the authors call attention to the poisonous eflfect which 
e oxyd of carbon must produce and attribute to its presence the 
ipleasant sensations which are always experienced in rooms 
ated by cast iron stoves or by air heated by contact with hot 
)n plates. — Goinptea JRenduSy Ixvi, 83. w. g. 

3. On ateUar spectra. — Sbcchi has communicated to the Acad- 
ay of Sciences in Paris some further observations on stellar spec- 
a, made by means of a new spectroscope with a cylindrical 
hromatic eye-piece. The author's conclusions are as follows : 
t. Red stars have generally spectra of the third type (like a 
rion, a Hercules, ^ Fegasi, Antares, o Balsense, Ac.) ; when the 
lor is pale it may be referred to an intermediate place between 
e second and third. 2d. A great number of these stars of the 
bh or sixth magnitude have their spectra perfectly resolvable 
:o columns which are afterward themselves resolvable into finer 
les ; such are the following : 
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lere are many others which cannot be resolved into secondary 
les on account of the faintness, but of which the principal lines suf- 
le to indicate the type. 3d. The stars which cannot be referred 

the three established types are very rare. The author has ex- 
tiined several hundred stars below the seventh magnitude, one 
hich is very extraordinary is found in Lalande's Catalogue, (of= 

64m 108, ^ = -^ 0° 69'). In the spectrum of this star the red 
divided into two bands by a broad obscure line, the yellow is 
duced to a very clear and bright line, then comes a broad dark 
md, then a broad greenish-yellow band, then another dark space 
id then a blue zone. (The author gives a curve representing this 
►ectrum. We may here remark that it is exactly analogous in 
meral character to the spectra produced by colored liquids. — 
. G.) — Sirius seen with the new spectroscope exhibits with great 
stinctness the beautiful dark band in the extreme red. Between 
lis and the sodium line D there is a very delicate nebulous ray. 
be author hopes soon to furnish exact measurements of the rays, 
ter finishing a general survey of the heavens with a view of de- 
cting the most remarkable stars. — Comptes JRenduSy Ixvi, 124. 

w. G. 
4. On the reduction of niobium and tantalum, — ^Mabignac has 
ade various attempts to obtain niobium and tantalum in the 
etallic state. These efforts though unsuccessfiil as regards their 
imediate object have resulted in the discovery of several new 
id interesting compounds. Fluoniobate of potassium is reduced 
Lthout difficulty by sodium in a crucible of wrought iron^ but the 



394 Scientific Intelligmce, 

product of the action is an alloy of sodium and niobium or niobid 
of sodium which presents itself under the form of a black powder. 
Water decomposes this body and transforms it into a niobid of 
hydrogen containing about 1 per cent of hydrogen and having the 
formula, NbH. The substance obtained by Bose was certainly a 
protoxyd of niobium, NbgO. The niobid of hydrogen is an ex- 
tremely fine black powder of density 6 — 6*6. R is not attacked 
by chlorhydric, nitric or dilute sulphuric acid, but may be attacked 
and dissolved by concentrated boiling sulphuric acid and by ftised 
alkaline bisulphates hj boiling with caustic alkalies and particu- 
larly by fluohydric acid even when dilute. When heated in the air 
it ignites and is converted into niobic acid. The niobid of hydro- 
gen is very stable and may be ignited for an hour in a current of 
hydrogen without change, except that its density increases to 7*37. 
Fluoniobate of potassium heated with magnesium produced a vio- 
lent explosion. The reduction with aluminum in a crucible of 
graphite, yields a niobid of aluminum, NbAlg, which is a highly 
crystalline iron grey powder, with a strong metallic luster and 
with a density of 4*45 to 4*52. Fluotantalate of potassium yields 
with aluminum an alloy of similar constitution and propertie& 
The density of this body is 7*02 ; it dissolves easily in fluohydric 
acid. 

H. Sainte-Claire Deville in presenting the above mentioned pa 
per of Marignac described two new compounds of niobimn ob- 
tained by himself but not analyzed. When niobate of potash is 
heated to about 1200 degrees with a small excess of carbonate of 
potash in a crucible of graphite surrounded by a mixture of rutile 
and carbon, very beautiful black cubes are obtained which are con- 
verted by chlorme into a mixture of chlorid and oxychlorid of ni- 
obium. When the calcination takes place in a crucible of graphite 
heated to the highest possible temperature, but not surrounded by 
rutile and carbon, prismatic crystals are obtained of a magnificent 
dark bronze color which are doubtless the nitro-carbid of niobium 
analogous to the well known titanium compound analyzed by 
Wohler. — Comptes JRendus^ Ixvi, 180 and 183, w. G. 

6. Researches on Vanadium, — ^The study of the compounds of 
vanadium by Berzelius led to the conclusion, since universally ac- 
cepted bv chemists, that vanadic acid like chromic acid has the for- 
mula, VO3, and that the equivalent of the metal, using the term 
equivalent in its older and less logical sense, is 68*5. Koscoe has 
presented to the Royal Society an elaborate memoir, in which set- 
ting out from the well known isomorphism of vanadinite with ap- 
atite, pyromorphite and minetisite, he shows conclusively that 
vanadium belongs to the nitrogen group of elements and is tria- 
tomic and pentatomic. The grounds upon which these conclusions 
are based are in the author's words as follows : 

1. An oxyd of vanadium exists having the atomic weight 67*2 
(that of the metal of Berzelius), Hence vanadic acid contains 
more than three atoms of oxygen. 

2. The following vana^xwca ox^^«> \i"a,N^\i^^\3L 0^\»"^aifc^ ''wi^k \sl 
the dry and wet way anSi t\vevi cam^o«\JC\QrDL ^«i\.^\?cE£>»fe^\ — 
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1.) VO yanadium monoxyd, or vanadyl, = 67*2 

J2.i V2P3, vanadium sesquioxyd, (Berzelius suboxyd) " 160-4 
.3.^ ^^2> vanadium dioxyd, " 83'2 

f4.) V2^5> vanadium pentoxyd (vanadic acid), " 182*4 

3. The so called tercMond of vanadium, VCI3, (V=67'2), con- 
tains oxygen; it is an oxychlorid having the formula VOCI3 
(V=51'2) ; it may be called vanadyl trichlorid, or vanadium oxy- 
trichlorid, and corresponds to POCI3, phosphoroxyl trichlorid. 

4. Three other solid oxychlorids exist, having the composition 
1st. VOClg, vanadyl dichlorid, or vanadium oxydichlorid. 
2d. VOCl, vanadyl monochlorid, or vanadium oxy-mono- 

chlorid. 

3d. VjOaCl, divanadyl monochlorid. 

4th. All the native vanadates are tribasic. 
6. Vanadium pentoxyd fused with sodium carbonate displaces 
three molecules of carbonic dioxyd, showing that normal or ortho- 
sodium vanadate is tribasic, the formula of this salt being Na^ 
VO^. 

6. The so-called mono-vanadates are salts corresponding to the 
mono-basic phosphates, and may be termed meta-vanadates, thus, 
NaVO3,NH4V03, Ba2V03. The so-called bivanadates are anhy- 
dro-salts^ similar in constitution to the anhydro-salts of chronuc 
and boric acids. 

7. Vanadium nitrid has been prepared, which, on analysis, was 
shown to contain 51*2 parts by weight of vanadium to 14 parts of 
nitrogen. 

The author determined the atomic weight of vanadium by the 
reduction of vanadic pentoxyd in hydrogen — ^the method origi- 
nally employed by Berzelius. The mean of four determinations 
gave the number 61*37 with a mean error of dbO'066. Berzelius's 
number calculated in the same way for V^Og is 52*65. 

Monoxyd of vanadium, VO=67*2, is a gray powder having a 
metalUc luster and is obtained by passing the vapor of vanadyl 
trichlorid, VOCl 3, mixed with excess of hydrogen through a com- 
bustion tube containing red-hot carbon. The oxyd in solution may 
be obtained by the action of nascent hydrogen upon a solution of 
vanadic in sulphuric acid. The solution has a lavender tint and is 
a veiy poweriSl reducing agent. It quickly absorbs oxygen from 
the air and becomes chocolate-brown. 

Vanadic sesquioxyd, V2O3=160*4, (Berzelius suboxyd) is ob- 
tained as a black powder by reducing vanadic pentoxyd in hydro- 
gen at a red heat. When exposed warm to the air it glows and 
passes to the highest oxyd. At the ordinary atmospheric temper- 
ature it slowly absorbs oxygen and gives the dioxyd. It is insol- 
uble in acids but may be obtained in solution as a green liquid by 
the action of metallic magnesium upon a solution of vanadic in 
sulphuric acid. 

Vanadic dioxyd, V02=83*2 ^bhe vanadic oxyd of Berzelius) 
may be prepared in the form of blue shining crystals by allowing 
the sesquioxyd to absorb oxygen at oxdinwcy tA\xi^ei«it»xe,%« So- 
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lutions of this oxyd having a bright blue color may be obtained 
by the action of moderate reducmg agents upon yanadic acid in 
solution. 

Vanadyl trichlorid, VOCl3=l'73'2, was proved to contain oxygen 
by obtaining CO from the decomposition of the vapor by red not 
charcoal ; by the production of magnesia by the action of magne- 
sium ; by the formation of caustic soda by the action of sodium ; 
by the formation of vanadic sesquioxyd by passing the vapor of 
tne oxychlorid with pure hydrogen through a hot tube. Its d«i- 
sity was found to be 1*841 at 14° -6 C, its vapor density 88-2 (H=zl), 
and its boiling point 126*7 C. under a pressure of 767*0"". Nine 
analyses of this body gave 61 '05 as the atomic weight of vana- 
dium, the mean of which and the number already ^ven 61*37 
is 61*21 which the author adopts as the true atomic weight. 

Vanadyl dichlorid, VOCl2=137*9, is a light green crystalline 
body obtained by the action of zinc on the trichlorid at 400° in 
sealed tubes. Its density is 2*88, it is insoluble in water but de- 
li(mesces on long exposure to air and dissolves easily in acids. 

Vanadyl monochlorid, VOCli= 102*67, is a brown light pjowdery 
solid formed by the action of hydrogen upon vanadyl trichlorid 
at a red heat. It is insoluble in water but readily soluble in acida 
Divanadyl monochlorid, V^ 0201=169*8, is also formed by the ac- 
tion of hvdrogen at a red heat upon VOCL. It is a heavy shin- 
ing metallic powder resembling mosaic gold in appearance. Van- 
adium mononitrid, VN, is a greyish powder unalterable in the 
air, obtained by heating the ammonium oxychlorid to whiteness in 
a current of ammonia. The dinitrid, VNg, is the black powder 
obtained by Uhrlaub by heating the ammonium oxychlorii The 
author promises to describe the compounds of vanadium with the 
halogens in another communication. — Proceedings of tJie Royal So- 
cieti/, xvi, 220. w. G. 

6. On the compoimds of niobium and tantalum with chlorine 
and oxygen, — ^H. Sainte-Claibe Devillb and L. Tboost have 
communicated a few notes on niobium and tantalum which are of 
value as fully confirming the views of Marignac upon the atomic 
constitution of the compounds of these metals. Niobic acid was 
heated to redness in a platinum boat in a glass tube through which 
a current of dry carbonic acid was passed ; chlorid of niobium 
NbClg (fusing at 194° and boiling at 240°]) was then repeatedly 
volatilized over the acid. The niobic acid disappeared almost 
completely to form a white silky body volatilizing at 400° which 
possessed all the properties of oxychlorid of niobium : 

Nb20,+3NbCl5=5NbOCl3. 

No oxychlorid of tantalum could be obtained by the same pro- 
cess. Chlorid of tantalum — prepared from tantalic acid purified 
by Marignac's method — ^is a solid crystallizable body which melts 
at 211°*3 and boils at 241°*6 under a pressure of 753™°». It has a 
pale yellow color and rapidly changes in the air, giving off scarcely 
visible vapors of cYAoTVrjdxvG 2bCv3L2uTL<3L\i^^Q\s3L\xv^ covered with tan- 
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talic acid. Its vapor density at 360° was found to be 12*8 and at 
440° 13-0 ; for a condensation to 4 vols, the formula TaCl^ (Ta=182) 
should give 12*5. The density of tantalic acid precipitated from 
the chlorid by ammonia and ignited to low reaness was 7*35. — 
Comptes Hendics, Ixiv, 294. w. g. 

II. MINERALOGY AND GEOLOGY. 

1. On the Age of the Gold-bearing Mocks^ of California ; by 
Wm. H. Brewer, — In the last number of this Journal (this vol- 
ume, p. 266), in a note on the Carboniferous Age of the gold- 
bearing rocks of California, by Prof. W. P. Blake, he complains 
of a single sentence in a previous article of mine (this Jour., July, 
1866, p. 116), beginning with "and in the later pages of the same 
work he paves the way for priority of discovery," &c. 

I beg here to say that I regret using the personal imputation in 
that sentence, and willingly retract it. It should not have been 
written, however great the provocation, and I especially regret 
using it as it had little or nothing to do with the argument of 
that article, and is now used to call attention away from the ques- 
tion there discussed to the alleged personal grievance. 

That article by me was written in defense of the Geological 
Survey against certain imputations against it and certain of its 
members, put forth by him in a certain pamphlet containing claims 
for discoveries, and certain unwarranted statements. In his re- 
cent article he does not attempt to meet the facts I have published 
relating to the actual discovenes by the Survey, but speaking of 
the paragraph already referred to, says, " he controverts the writ- 
ten statements * * * by partially citing paragraphs from my 
Report," <fcc. 

I certainly have no desire to misrepresent him nor his position. 
Inasmuch as he commits the same wrong he accuses me of, by but 
" partially citing paragraphs" from the same report, omitting some 
decidedly suggestive sentences, I would therefore respectfully 
suggest that any person curious in this matter should read the 
whole of those portions of his report which bear upon this ques- 
tion, and then form his own opinion as to what they really mean 
and what they are worth. (Geological Reconnoissance in Califor- 
nia, preface iv, p. 276, 2*78 and 279.) It will be more suggestive 
if these be read entire and in connection with his later pamphlet 
and his recent article, where portions are cited, other portions 
omitted and the whole curiously explained. 

In this recent article. Prof. Blake remarks that in my articles 
which he criticises, I made statements to the eflfect " that it was 
reserved for the Geological Survey to show that the gold-bearing 
rocks were not of these older periods. This is an error, inas- 
much," <fcc. (p. 265). I did state that the State Geological Sur- 
vey was the first " to show*'* this very thing, and I brought forward 
E roofs of the correctness of the statement. I do not see the error 
e accuses me of, inasmuch as he does not meet a single item of 
these proofs, but instead offers son^e of his old surmises. 
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When I wrote those articles I was not ignorant that aurmim 
had been recorded before, that " possibly" the rocks in question 
might be in part Carboniferous, but the articles in question dealt 
rather with what the Geological Survey had proved than with 
what others had guessed at. 

I freely admit that surmises had been copiously put forth in 
Prof Blake's report, and upon a variety of questions. He surmi- 
ses that the Sierra limestones are "jt>omWy" Carboniferous, (the 
Geological Survey has since proved the fact) — and also surmises 
that the gold rocts will in a great part " ultimately be found to 
be Devonian," — that they may be " Silurian," — that they were 
" probably impregnated with it [gold] after the Miocene period," 
— that the coast Ranges had been covered with the sea until 
" Post Tertiary times," — and so on through a suggestive list of 
surmises, a few of which have been justified by later investigation, 
the most of which however are now known to be unfounded. 

A paragraph in this recent article appears to indicate that he 
as much underrates the value of facts as he overrates the value of 
possibilities. Respecting the (zge of the very rocks in question, 

Sthe surmise of which age " was a bold step m advance,") he says 
p. 266^ " that as regards the portion of the gold-belt under con- 
sideration it is as yet a matter of opinion, not of demonstration.'* 
If he means by this that he never demonstrated it nor ever dis- 
covered one fact which could demonstrate it, or indeed throw any 
light at all upon it, then it is doubtless true ; but if he means that 
it has not been demonstrated at all, as the language implies, then 
it is untrue. Apparently to illustrate that the last is his meaning, 
and to make it look probable, he adds, " The discovery of other 
localities of Carboniferous fossils in the northern part of the state, 
at Bass Rancho and Genesee Valley has afforded additional evi- 
dence, and yet Mr. Brewer very justly does not positively assert 
the Carboniferous age of this belt southward," &c. Here again 
Prof. Blake values facts too lightly as compared with the surmises 
which precede the quotation, and in but " partially citing para- 
graphs from m]/ report," he curiously omits to mention that I had 
cited another locality of Carboniferous fossils many miles farther 
" southward" where the fossils are found in at least two beds or 
localities, separated by auriferous slates, and both enclosed in those 
slates. The locality is mentioned in the paragraph which he 
"partially cites." 

It would be profitless to call attention to some other peculiari- 
ties of this recent article. I have published some of the more 
important facts and data relating to actual discoveries bearing 
upon the question. I did not exhaust the list, it could have been 
greatly extended, but it was considered sufficient for the pui'poses 
of the articles in which the statements appeared. It never occur- 
red to me then that any one would attempt to throw discredit upon 
the facts themselves, without attempting to meet one of them, or 
to question the conclusions which they indicated, without bring- 
ing forward counter facts indicating other conclusions. Unless 
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facts and proofs are fairly brought forward to meet the statements 
I have recorded, I must decline further discussion upon this ques- 
tion. 

But if scientific demonstration is to be placed upon the same 
footing as to value with mere suggestions and vague surmises, 
then I have nothing more to say. In that case, the sooner Geolo- 
gical investigation changes its mode of operations the better, and 
then let laborious exploration in the field give way to the richer 
results of a fertile imagination in the house. 

New Haven, April, 1868. 

2. On Goal in Nebraska^ with reference to a paragraph in the 
Geological Report of Dr. Hay den; by C. A. Whitb, M.D. (Com- 
municated for this Journal). — In the report of progress of the 
Geological Survey of Nebraska by Dr. F: V. Hayden, published 
in the valuable report of the ConMnissioner of the General Land 
Office for 1866, just issued, I see Dr. H. has, from some misunder- 
standing, alluded to a conversation between Mr. Meek and myself 
in his presence, at Nebraska City, respecting the probabilities of 
finding workable beds of coal there by deep mining. As the 
statement stands in his report, I am afraid that without further 
explanation some of the citizens of Western Iowa, who are inter- 
ested in the subject of coal there, may be misled in regard to my 
real views upon that subject. 

On page 126 of that report Dr. H., after mentioning the fact 
that Mr. Meek and myself nad examined the country across from 
the Des Moines valley to Nebraska City, says that " the conclu- 
sion they arrived at was, that the workable beds of coal occur in 
the lower Coal-measures, and that those beds would be found by 
boring from 300 to 500 feet below the water level of the Missouri 
at Nebraska City." 

In May, 1867, 1 invited Mr. Meek, as an old and highly valued 
scientific friend, to join my camp and cross the State of Iowa 
with me to Nebraska City, when on his way to Nebraska. I had, 
the year before, traced the Coal-measure rocks from the Des 
Moines to the Missouri river, and published the results, announ- 
cing the fact that nearly all the workable beds of coal in Iowa were 
to be found in the lower Coal-measures, and nay object was to re- 
view the same in company with Mr. Meek. Upon our arrival in 
Nebraska we summed up the sections of the Coal-measure rocks 
we had made in Iowa, and found them to amount to between 
three and four hundred feet. In the conversation alluded to, 
which was held at the house of a mutual friend, we stated that 
unless the upper unproductive member of the series should prove to be 
much thicker at and near Nebraska City than in Central Iowa (no 
sections of the whole series were seen by us in Western Iowa), we 
thought it probable that the equivalents of the lower Coal- 
measures would be reached within 600 feet of the bottom of the 
Missouri valley. Neither of us, I am sure, had the slightest idea 
that what we stated to our friend would be understood by any 
one as a " conclusion " that beds of coal " would be reached " at any 
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designated depth. The problem is far too difficult a one to be 
disposed of in so summary a manner, especially as we had at 1^ 
time scarcely more than commenced examinations in Nebraska. 
A few days after, we learned that borings had already been made 
at Omaha and Nebraska City to the depth of four hundred feet 
without finding a workable bed of coal. From these facts, and 
our examinations made immediately afterward along the Missonri 
river between Omaha and Nebraska City, we both arrived at the 
conclusion that the upper, unproductive series thickens more rap- 
idly in extending westward from Central Iowa than is indicated 
by any evidence to be seen in traversing that State, and that it 
would be unsafe, in our present state of knowledge, to attempt to 
decide in regard to the actual depth at which the equivalents of 
the lower Coal-measure strata would be reached there, and that 
actual boring alone could decide whether coal existed there or not 

This conclusion was discussed by us in camp at the close of 
our examinations, in the presence of the whole party, Dr. H. in- 
cluded, and I supposed was understood by all. 

My views in regard to the Coal-measures of Iowa, so far as they 
are yet formed, may be learned by qonsulting my articles in this 
Journal, and my reports. See First and Second Annual Reports 
of Progress, Ac, ol the State Geologist, Des Moines, March, 1868. 

3. Note on the sheU-stiructure of certain Naiades; by C. A 
White, M.D. (Communicated for this Journal. ) — ^Those who haie 
given attention to fossil lamellibranchiates cannot fidl to haye 
observed that whenever the shell-substance is preserved at all, it is 
universally thin, even in large specimens ; too thin indeed to have 
given sufficient protection to the mollusc which it enclosed. It 
seems evident therefore that some portion of the shell-substance 
must have disappeared during the process of fossilization. Thus 
those fossil shells which possess a prismatic outer layer usually 
have this layer alone preserved, at least when they occur in calcare- 
ous strata. Numerous specimens of Myalina subquadrata from the 
Upper Coal-measures, ana Inoceramus problematicus of the Cretaceous 
of Western Iowa illustrate this well, in which the interior mark- 
ings are uniformly obliterated. While lately examining the Naiades 
of the Iowa river I observed that they all possessed a prismatic 
outer layer of a character not distinguishable from that ol Myalina 
subquadrata. The prisms are of about the same size in each, but 
those of the Inoceramus are nearly twice as large. 

The following species have thus far been found to possess the 
characters referred to: Unio alatus Say, U. comutus Barnes, 
U, crassus Say, U, ebenus Lea, U. pltcatus Say, U. rectus Lam., U, 
secvris Lea, IT, tuberculatus^ U, veniricosus Barnes, Alasmodonta com- 
planata Barnes, A. truncaia Say, and an undetermined species rf 
Anodonta. 

This comprises all the genera (or sub-genera) found in our region, 
but it is not improbable that the prismatic structure is common to 
the whole family. The prismatic layer is of about the same thick- 
ness in all, the Anodontas and Alasmodontas being thinned at the 
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expense of the inner, or structureless layers. It is from half a 
mulimeter to more than a millimeter in thickness, the epidermis 
resting directly upon it. Except in very old specimens, this layer 
constitutes the whole thickness of the shell lor the width of a 
couple of millimeters from the margin, and in very young speci- 
mens it exclusively occupies about half the space between the mar- 
gin and the pallia! line. 

The prismatic structure may be detected by the naked eye and 
can be well studied by the use of one of ToUes's f inch triplet 
lenses. Under this magnifier the inner surface of the margmal 
border is seen to be finely granular, each granule being the con- 
vex end of one of the pnsms which constitute the layer. These 
prisms extend through the layer to the epidermis without inter- 
ruption, reminding one in their appearance upon fracture, of certain 
species of Chatetes. But viewing the prisms upon their ends they 
are seen to vary in size much more than the cells of Chcetetes do, 
and consequently to lack that uniformity in cross section, presented 
by the coral. 

If our Naiades were fossilized under the same circumstances 
that the Coal-measure and Cretaceous shells before mentioned have 
been, even the most massive Unios would doubtless be found with 
as thin a shell as Myalina and Inoceramus now possess. 

Mr. F. B. Meek's investigations have shown that the prismatic 
structure is a very common, if not a constant character of the 
fossil AviculidflB, and it is doubtless of much value as a family 
character ; but since it is also seen in certain genera of MytilidaB 
and the Naiades, it is known that it is not the peculiar property 
of any family. 

4. J^ote on " Cone in cone /" by C. A. White, M.D. (Commu- 
nicated for this JoumaL) — ^The structure known as " cone m cone " 
or " tutenmergel " is quite common in the calcareo-carbonaceous 
shales of the Lower Coal-measures of Iowa. It usually occurs in 
somewhat concretionary layers, from four to twelve inches thick, 
the apices of the cones pointing downward. Being much interested 
in the views advanced by Prof. O. C. Marsh in relation to the 
origin of this structure, I was somewhat surprised to discover last 
summer in Southern Iowa, some facts which seem to be at variance 
with the opinion that the peculiar structure in question was produ- 
ced by pressure upon the concretionary mass while it was forming. 
A couple of examples were found there which presented the cone- 
like structure radiating from a center, the apices of the cones all 
pointing to that center. The concretions were imbedded in the 
common dark shales of the Coal-measures, the largest one being 
about two and a half feet in transverse diameter, and one and a 
half feet in vertical thickness. It was broken open so that a verti- 
cal section was presented in its natural position in the face of the 
bank. The structure was plainly seen radiating as before described, 
being as distinct at the ends of the mass as in the upper and under 

Am. Joob. Sci.— Second Sbbies, Vol. XLV, No. 135.— Mat, 1868. 
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portions, and of the same character throughout^ Thus in the same 
mass the apices of the cones were pointing in all directions. 

Iowa CJity, Iowa, March 2tth, 1868. 

5. Mrst and iecond Annual Reports of progress hy the State Geologist, 
and the Assistant and Chemist, of the Geological survey of the State ef 
Iowa, together with the substance of popular letters contributed to 
the newspapers of the State during the years 1866 and 1867, in 
accordance with law ; also extracts originally contributed to scien- 
tific journals as a part of the work of the survey, pp. 288, 8to. 
Des Moines, 1868. — ^This important rolume consists largely of the 
articles commtmicated to the newspapers of the State as mentioned 
in the title. As such popular exhibitions of the results of the survey 
were required by the legislature, it was natural that they shonld 
be embodied in the annual reports intended for general circulation 
among the people. These articles and a brief report of thepro- 
gress of the survey vrith which the volume opens, show that Irof 
White is well fitted for the work in which he is engaged, and that 
the survey is bringing out results of great interest to science and 
the State. We are happy to announce that the Legislature has 
passed a bill appropriatmg |6,500 annually, for two years, for the 
prosecution of the survey. They have added a stipulation that the 
survey shall be finished in that time, which we hope may be modi- 
fied, as it is quite too brief a period for completing the thorough 
examination of an area larger than all New England, Maine ex- 
cluded. Mr. O. H. St. John will continue assistant for the coming 
year. 

III. BOTANY AND ZOOLOGY. 

1. Shortia^ Torr. & Gray, and Schizocodon, Sieb. & Zucc, identi- 
cal, — ^At the end of the separate herbarium of Michaux, in the 
museum of the Jardin des Plantes, Paris, is preserved a specimen, 
ticketed, " Hautes montagnes de Carolinie, an Pyrola spec. ? an 
genus novum ?" The scapes bear the dehiscent capsule, tipped with 
a style, and surrounded by the sepals ; the corolla and stamens are 
absent. A sketch of the specimen, a leaf, and the summit of one 
of the scapes were obligingly presented to me by Prof. Decaisne. 
With more zeal than judgment, I drew up the characters from 
this unique and incomplete specimen, and in this Journal for Jan- 
uary, 1842, in a note to the account of a botanical excursion to the 
mountains of North Carolina, I published the plant under the 
name of Shortia galacifolia, Torr. & Gray. Contrary to my hopes 
and expectations, the plant has not yet turned up in its native 
haunts. The late Dr. Short, who has since gone to his rest, deser- 
ved better commemoration at our hands than this empty name of 
a most obscure plant. Indeed, our botanists, applying the old 
law maxim, "c?e nan apparentibvs et de non existentibus eadem 
est ratio,^^ are not unreasonably doubting if there ever was any 
such plant. Some lucky botanist will probably rediscover it in the 
region around the Black Mountains. "W hat I have now to annonnce 
is, that the genua la fcwxi^, ^n^ Y^Oci?iX:\^ \3csfc ^^^y^ ^^ecies^ in a 
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widely distant region, indeed, but just where, after all we have 
been learning, it was not unnatural to expect it. 

In the year 1843, if I mistake not (I cannot at this moment 
ascertain the exact date, none being given in the separate issue), 
the late Prof Zuccarini published a plant from the mountains of 
Japan under the name of Schizocoaon aoldaneUoides ; and Dr. 
Maximowicz last year added two other species, S. ilicifoUics, 
which he thinks too closely resembles the original species, and 
S. uniflorua. Of the latter, as well as of /SI soldanelloides^ Dr. Maxi- 
mowicz has obligingly supplied me with specimens. S, unifloirus 
appears to differ (and perhaps too little) from the original species 
chiefly in the single-flowered scape, broader bracts, broader and 
more numerously-nerved sepals, and more slender style. Of this 
as of Shortia galacifolia^ the coroUp. and stamens are unknown. 
Until these parts are found, and prove to be different, I may venture 
to assume that the two are identical ! 

Dr. Maximowicz, the latest and best botanical explorer ef Japan 
and the adjacent regions northward, and whose excellent specimens 
have been liberally supplied to some of the principal herbaria of 
of this country (where they are most interesting), is sedulously 
engaged upon a Flora Japonica,* It should be left for him to 
decide which generic name should be adopted, the earlier and 
incomplete or the later and complete one. 

As to the affinities of the genus, I had thought mostly of Oalax^ 
itself of undetected relationship. The fringed, Soldanella-like corolla 
and the similar foliage are unaccompanied by any other structural 
resemblances. Zuccarini simply rerers the genus to Polemoniaceoe; 
and I will add that its nearest known relative is Diapenaia, 

A. Gray. 

2. Prolusio FloroB JaponicoB^ scripsit F. A. Guil. Miqubl. — ^We 
have recently noticed this interesting work as a part of the Annals 
of the Leyden Botanical Museum. It remains to add that, as a 
separate issue, it forms of itself a handsome folio volume, which is 
dedicated in complimentary and graceful terms to Asa Gray and 
to C, I. Maximowicz, It is indispensable to the study of Japanese 
Botany. We have just received also, from the same indefatigable 
author, a second essay, 

8ur le Caractere et VOrigine de la Flore du Japon^ an 8vo. 
pamphlet, and another upon the Japanese Maples. Neither time 
nor space will allow us at present to give an analysis of these 
works, and to enter upon the discussion of the most interesting 
problems brought before us by the comparison of the Japanese 
and North American floras, and of these with the Arctic tertiary 
flora recently illustrated by Heer, Ac. In the preceding article we 
have added one mor6 item to the curious chapter of facts, and we 

* Apropos to this, I would state that the Imperial Botanical Garden of St. 
Petersburg, to which Dr. Maximowicz is attached, is very desirous to obtain, for 
its herbarium, specimens of North American plants, and especially those of our 
western and southern districts ; — for which Dr. M. and Dr. Kegel, the Director of 
the Garden, offer liberal returns in specimens of plants of the wide Russian 
empire, Ac 
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may return to the subject iipon a fiiture occasioiL There are now 
very few peculiar Eastern North American types which are not di- 
rectly represented (not rarely by identical specie^) in Japan or the 
adjacent regions, and the connection of all tnis with the former ex- 
tension of ^orth American types into Europe is now manifest 
enough. a« g. 

3. Genera J^lantarum; auct. 6. Beih^ham et J. D. Hookes. 
VoL i, 1862-186'7. — ^We have already announced the completion of 
the first volume of this important work. It may be usefol now to 
take note of its pages merely as they affect North Americaa 
Botany. 

RanuncutaceoB. The ambiguous JTudictrum anemonoides is 
referred back to Anemone^ where Linnaeus placed it. Its an)ect 
suggests that view, but its car^logical characters do not. iSoth 
genera would be better defined if this troublesome little plant could 
be generically separated, as has been once or twice attempted. 
Cyrtorrhyncha of Nuttall, though quite peculiar, is most properly 
referred to JRanunculits. So is Aphanostemma of South America,— 
which interests us on account of a new Califomian species^ with 
white Anemone-like sepals and minute glandular petals. 

DiUeniacecB, To this order Nuttall^ Crossosoma is appended, 
as it technically ranges here rather than with Poeonia. 

CdlycanthaceoB^ following a view propounded long ago by Dr. 
Hooker, stand next to the following order : For *' species 2'* of 
CcdycanthiLS we should read 3, if not 4, one Califomian, and two if 
not three of the Atlantic States. 

MagnoUaceoB. This order is made to include both the Winterem 
and the Schizandreoe^ according to views with which we are here 
familiar. As in older works, the seeds o^ Magnolia are said to hang 
upon a filiform funiculus, — which is by no means the case. What 
funiculus there is to these nearly sessile seeds is thick ; as they 
separate from the placenta, the copious spiral ducts in their center 
are stretched out and form the extensile thread. Our Schizandra 
has its character enlarged, to take in Sphaerosterama^ a Japanese 
species collected in our N. Pacific Expedition connecting the two. 
Berherideoe^ is made to include J^ardizabaleoB^ which does not 
concern North America. It is worth noting, however, that the 
abnormal production of two or more carpels in Podophyllum (which, 
it seems, is not very uncommon, although only lately noticed) goes 
to confirm this union. The flowers of OatclophyUu?n were better 
described by the word luridi than " luteiy^ and the discovery of the 
the pulpy arillus to the seeds of Podophyllum, attributed in the 
addenda to A. Gray, belongs to Dr. Torrey, and was first published 
in the Flora of the State of New York. 

Papaveracece. The genus Platystigma takes in Nuttall's Me- 
conelluy adding two species, P. Oreganum and P. Califomicum, Stylo- 
pkorum gets enlargement, and too close approximation to Ckelido- 
nium, by taking in a Himalayan and also a Japanese species, each 
formerly regarded as of distinct genera. Although not in our way, 
there is an oversigYitin t\i^ c^«Ntc\«t oi Pi«T\d«pV'y\\um^\3si&^^^K^^^ 
being alternate with, not ^^ oy^o^\\.^^'' \Jckfc^^\aX^» 
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Oruciferof. NuttalPs Phomicaulis is remanded to Cheiranthus, 
Armoraeia is not referred to Natturtium as we should think most 
proper, but is left in Cochlearia. Arabit includes Turritii^ a view 
already adopted with us. Cardamine takes Dentaria, which is 
hardly necessary, while Draba is not allowed to swallow Erophila, 
Warea is said to have but one species, instead of two, Pachypodium^ ■ 
Nutt. is the name adopted (mstead of Thelypodium^ Endy, but 
Lindley's genus of Apocynece pre-occupies that name. The Califor- 
nian Tropidocarpum is said to have 6 species ifistead of 2, a typo- 
graphical error. Tetrapoma^ is not simply to be reduced (as sug- 
gested in addenda) to Nasturtium palustre^ which, however, some- 
times occurs in the tetracarpellary state. Biscutella^ by including 
Ditkyrea of Harvey, gets two American species, B, Californica and 
B. Wislizeni. 

CaryophyllaciCB, The primary divisions are reduced to the rank 
of tribes, Silenea, AhinecB, the latter including the stipulate Sper- 
gula and Spergularia^ and Folycarpece^ while the uniovulate Illecebrece 
proper are to find a place next Amarantacece^ and Mollugo and its 
allies go to the Ficoiaece further on, — ^the distinction between hypo- 
gynous and perigynous insertion being kept up as far as possible. 
As to genera, Saponaria and Lychnis are restored to their Linnaean 
limits, and so on. The position of the styles in respect to the 
sepals is corrected in the addenda as to Sagina^ but not as to Stel- 
larim. There is nothing more to remark as to the related orders, 
except that in, 

MatineoBy our anomalous Texan species is referred to Bergia on 
account of the pentamerous flowers and the habit, notwithstanding 
the dehiscence of the fruit. This seems proper, and so the plant 
must take the name of Bergia Texana, 

ffypericaceas. The typical genus is extended to include JSlodet, a 
view which we are not inclined to adopt. 

Afalvaceof, The order is arranged to include the Bomhaceas^ but one 
of the authors has already shown that this is not a tenable arrange- 
ment, at least as respects Cheirodendron and our Califomian Fre- 
montia. Otherwise the arrangement proposed in this country is 
adopted ; Hibiscus^ however, embracing Abelmoschus and Paritium. 
Our curious Thurberia is suspected to be Ingenkausia^ and thought 
to differ from Gossypium in its trimerous gynsecium ; in the addenda 
the authors are reminded by Mr. Wright that common Cotton gen- 
erally has a 3-celled ovary. 

Tiliaceof in their relations to Flaeourtiaceo! and Samydece are con- 
siderably modified, but this does not concern our TJ. S. Botany. 

Linem will require as to Linum some modification, on account of 
a group of tricarpellary, or even dicarpellary species now known 
in Cambmia. 

Zygopkyllece. The genus Tribulus receives back Kallstroemia, 
The Texan plant which is so ambiguous between Ouaiacum and 
Porliera^ is here inadvertently referred to both genera. It should, 
as we suppose, belong to the latter. 

fferanmcea. The comprehensive, Jusftiseau view oC tJ\ft otdat mil 
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doubtless prevail ; but we cannot quite be persuaded that Trop€eokn 
is as near to Pelargonium as to Idmnantkes, The cryptopetalouB 
or bud-fertilized flowers of Impatiens are not •noticed ; those of 
Oxalis are, but not the dimorphism or trimorphism of the open 
petaliferous blossoms. 

JRutacecB, enlarged more than ordinarily^ to include the Aurantiea. 
It may be incidentally remarked that Mr. Mann's new Hawaum 
genus Platf/desma, taken up in addenda, should have been placed 
next to Medicosma, tt> which it is most nearly related. Also, that 
it is through some misapprehension that the present writer is said 
in the addenda to have found 1 to 6 ovules in Skimmia', he never 
saw more than one. 

SimaruhtoB, Here our authors happily place Suriana and Cneo- 
ridium^ Hook, f., a new genus founded on Pitavia dumosa of CsMor- 
nia, which Dr. Torrey had before indicated, but without completing 
the separation or detecting the true relationship. 

Ilicineo!, placed between Olacineos and Celastrineas, are yet 
thought to DC most allied to Ebenacece among the Corolliflora, Prir 
noi is joiaed to Hex^ according to the view long since adopted and 
carried out with us. 

CetastrinecB, Celaitrtis is said to have a few North Americaii 
species : we know only one. 

Ampelidea, Vitia is made to include not only Cisiu/t but Ampdop- 
lit, which, in a comprehensive view, cannot weU be objected to. 

Leguminosee comprise 399 genera, brought up to a few over 400 
in the addenda, under 3 suborders and 23 tribes. Reverting to 
his earliest view, Bentham's Mkrolotus section of Hosackia is re- 
manded to Lotus, The species may, in a general view, be insepa- 
ble from Lotus^ but they are quite as much so from Hosackia^ and 
here geographical considerations may as well govern the case. 
Lathyrus is properly made to include Orobus, and of course Nntt- 
all's Astrophia also, which had been already referred to it by End- 
licher. Both Ampkicarpcea and Apios prove to be genera of some 
extent, having Himalayan species. Galaciia takes in Collcea^ which 
comes into our southwestern borders. CcBsalpinia takes in not only 
various things which had been separated, but also Guilandina. 

Rosacea, Here the primary groups which have ranked at least 
as suborders are reduced to tribes, and these extended to ten, the 
Chrysohalanea being one. AmygdaluSy <fcc., being merged in Pru- 
nus, this tribe is called Prunea, — a needless change, as even the 
order OnagraritB is allowed to retain that name, althoiigh Ona- 
gra has been merged in CEnothera ever since the days of Linnaeus. 
On account of the evident albumen in the seed and the habit, Spi- 
rcea opulifolia is transferred to Neillia, an eastern Asiatic genus,— 
a change which we hesitate to adopt. To Gillenia is attributed 
imbricated petals, whereas they are convolute, but so we find those 
of Spiraea Aruncus to be. Potentilla is taken in so enlarged a sense 
as to include not only Sibbaldia, which seems inevitable, but also 
Horkelia and Ivesia, Sanguisorba is absorbed in Poterium^ and 
Nuttall's Peraphyllum \a leg^bTd^d «a ^ dl^Yuoua Amelanchier. 
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SaxifragecB. Here, again, the so-called suborders are reduced to 
tribeB, and the family is made very comprehensive, including even 
the Eibesiea (which name there is hardly good reason for adopting 
in place of (trossulariece)^ and is placed immediately after Rosacea, 
By writing the original name Saxifragea^ the authors fall into the 
needless difficulty of having precisely the same name both for the 
order and the tribe. We do not make out the ground of their ob- 
vious dislike to the termination acets^ which is manifestly called for 
in the present instance. In the synopsis, Eodgeraia has lost its d, 
and Boykinia is credited with double its actual number of stamens. 
The sixth section, Isomeria^ of Saxi/raga^ is superfluous, and belongs 
mainly to Boykinia, In the second Ime of the character of Astilbe, 
a "vtf/" should be supplied after "liber." Litkophragma is, not 
unnaturally, referred back to Tellima^ but is perhaps better as a 
distinct genus. A very interesting new genus from California, 
Bolandra^ Gray, recently published, will find a place near Tolmvea^ 
Tiarellttj and Tellima, Pamassia is incorporated into this tribe, 
next to Lepuropetalon, and the position of the stigmas relative to 
the placentae is corrected in the addenda. 

CrassulacfcB. Here we have only to remark that Echeveria is re- 
duced to Cotyledon, 

JDroseracetBy on account of a slight adnation in some species, are 
brought into the neighborhood of Saxifragacece ; but in Biovaa, 
where this is perhaps most pronounced, while the calyx-tube is 
said to be ^^basi ovarii adnatuSy^ the petals and stamens are de- 
scribed as hypogynous, — statements which are not quite con- 
gruous. 

Jffaloragea, adopted as an order and placed at some distance 
firom OnagrarieoB, contain Cii//i/WcA^, probably because one knows 
no other more fitting place for it. The great orders Myrtaceas and 
Melastomacem require no mention in the present connection. 

LythrariecB. Bidiplia, Raf, 1833, is adopted for Hypchrichia^ M. 
A. Curtis, but the single species may as well be referred to Am- 
mannia, 

Onagrariea, In the seeds of some species of JuBsiasa^ an invest- 
ment derived from the pericarp is confounded with the testa ; and 
Rothrock's very distinct genus Heterogaura is adopted. 

PaasiJloretB, The tendrils of Passijlora are inadvertently said to 
be lateral, instead of axillary. Our authors refer PapayacecB di- 
rectly to this order. 

CucurbitaecB, The genus Trianosperma of Martins gets its name 
from Bryonia^ section Trianosperma (not " Trianospermum ") in Tor- 
rey and Gray's Flora. The original, T. Boykiniij is abundantly 
different from Bryonia, but is not altogether congruous with the 
West Indian Cionandra of Grisebach. if there be really " fifteen 
species" of Echinocystis^ and most of them pentamerous in the 
calyx and corolla, then the " interdum 6-meri," noted at the close of 
the character, niay suffice. But apparently the original species is 
always hexamerous. S, Oreganus is certainly Megarrhiza, which 
we are not disposed to follow Naudin in regarding as JEckinocysUsy 



408 Scientific Intelligence. 

and we fancy that all the species with several parietal and as- 
cending ovules, which are referred to in the generic character, are 
nearer to Elaterinm than to genuine JSchinocystis, ^ This third tribe, 
also, may need reconstruction. Cyclantkera is in our view mono- 
carpellary, and its ovules horizontal. The second section of Sic- 
yo8^ Sicyocarya^ is misprinted Sicyocarpa. 

l)atisce€B. We were prepared for the reduction of Tricerasles, 
Presl., to the typical genus, where it becomes DatUca glomerata. 

The Cactece are here arranged according to views intermediate 
between those of Salm-Dyck and those of Engelmann. 

Under the old Jussisean name of Ficoideat (which it were better 
to be rid of) our authors have assembled Mesembryanthemum and 
its near relatives, such quasi-Portulaceous plants as Senuvium^ Tri- 
antkema^ &c., the MolluginecB^ and some genera which have of late 
been referred rather to Pkytola4xacea^ the connecting links, indeed, 
of several Caryophyllineous and Portulacaceous groups. 

The Umbelliferof, which were in a most unsatisfactory state, 
have been wholly re-arranged, and reduced to a much more practi- 
cable form; but it does not seem possible to make the genera alto- 
gether satisfactory. Without sketching the new arrangement, we 
will merely refer to the North American genera which are affected 
by it. The vittae, whether single or more numerous in the intervals, 
being much relied on, our Tai^chia Texana is referred to JSulophut, 
But Eulopku8 itself is likely to be merged in Araccacicu Deweya^ so 
merged in this work, proves however to have some good charac- 
ters, which have recently been pointed out in another place (Pro- 
ceed. Amer. Acad. June, 186 7), and, strengthened by two addi- 
tional species, is likely to stand. Apium is made to include both 
ffelosciadium and Leptocaulis, the species of which are yet to be re- 
examined and re-settled ; but we have elsewhere assigned reasons 
why it cannot take in our species of Sium proper, as Sentham and 
Hooker propose. Carum is immensely enlarged, and to it is refer- 
red Zizia aurea, with wingless firuit (the relations of which to Thai- 
pium still require investigation), and JSdosmia, Nutt., a sort of 
Bunium, of which there is now a second Califomian species. Fim- 
pinella gets a representative in the Atlantic States in P, iniegerrima 
{Zizia integerrima), and in the paper above referred to we have ad- 
ded a Califomian one, P. apiodora. The Texan Baucosma is refer- 
red to Di8€opleura (D. lacimiata,) NuttalPs Glycoama (now also 
represented by two species) is merged in Myrrkis. PkellopteruSy 
probably anticipated by the name Olehnia^ as we have previously 
remarked, is founded on our Cymopterus ? littoralis of the western 
North American and the northeastern Asiatic shores. Ligusticum 
comprises Cynapium^ Nutt., and the plants referred to Conioseli- 
num are unsatisfactorily divided between this genus and Selinum, 
Peucedanum is the name adopted for the most comprehensive ^ 
group of the single-winged species, including Pastinaca^ Tiedemannia, ' 
Archemora and Euryptera. NuttalPs Leptotania is kept up; but 
we have elsewhere proposed to reduce it to Ferula. Nuttall's 
^/r^ma justly becomes Bi/ora AmerlcaTva^ Amm^»a^lv(vu.m^ Tart, and 
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Gray, is given in the addenda; but we take it to be a long-fruited 
Apium, 

Under ComaceoB we have only to note that Benihamia is re- 
duced to a section of Comus little different from that to which C. 
florida belongs : also that Oarrya finds its resting place here. 

A. G. 

4. TraiU GSniral de JSotaniqice descriptive et analytique. 1*"® 
Partie^ AbregS d* Organographies dAnatomie^ et de Phyaiologie. 
2"*« PartiCy Iconographie^ Description et Histoire des PamiUes, 
Par Mm. LeMaout and J. Degaisne. Ouvrage contenant 6,600 
figures dessinies par Mm. L. Steinheil et A. Riocbeux. Paris. 
Firmin Didot et Freres, Fils et Cie. 1868. pp. 746, small folio. — 
A copy of this work, from one of the authors, has reached us 
barely in time for this brief notice of it in the present place. It is 
a most handsome and beauti^lly printed volume, a compendium of 
all botany (phaenogamous and cryptogamous), as the title shows, 
illustrated by a profusion of attractive wood cuts from original 
drawings, a part of which, however, have already done service in 
its precursor, LeMaout's Atlas JEJlementaire. To all teachers a 
complete treasure, both for the text and the illustrations, is here 
richly provided for their lectures and lessons, — ^illustrations which 
mav be depended on for accuracy. Such a large and fresh stock 
of figures is an invaluable acquisition to the teacher's resources ; 
and the text we presume to be equally reliable. It is published 
in Paris at a very moderate price for such a volume, in itself a 
library. a. g. 

6. Chraifs Manual of the Botany of the Northern United States, 
Fifth Edition^ Second Issue, 1868. — ^A prefatory note states that, 
" in the present issue many small corrections, typographical and 
other, have been made throughout the volume, as well as more 
considerable alterations on pages 470, 480, 664 ; an omission of 
the proper acknowledgment tor the article on Sparganium is sup- 
plied on p. 481 ; and additional species, with a mw more extended 
emendations, are given on pages 679-682." The sheet containing 
the addenda will be supplied by mail to any who have the first is- 
sue, in 1867, upon appucation, enclosing a two-penny stamp, either 
to the publishers or to the author. a. g. 

6. lUitstrations of the Gentis Carex^ by Francis Boon, M.D. 
Part IV, Tab. 412-600. 1867.— We extract the following from 
J. D. Hooker's Preface. "The publication of this part is wholly 
due to the munificence of Mrs. Boott, who issues it as a tribute 
to the memory of her late husband, — an earnest of his abiding 
zeal in this elucidation of his favorite genus, and of his love of 
science and desire to promote it. In the same liberal spirit Mrs. 
Boott (in 1866) presented the whole of Dr. Boott's botanical col- 
lections, manuscripts and drawings, to the Royal Gardens of 
Kew, then under the directorship of her husband's earliest sur- 
viving friend, the late Sir W. J. Hooker." 

What a noble tribute is this volume to the memory of her hus- 
band ; others may rear the stately monument or storied urn to near 
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and dear Mends, but here is a monument more enduring than 
marble, and more eloquent than studied phrase or glowing verse. 
The tables are numbered 412 to 600, illustrating each plant in 
full size, and drawn with great beauty and spirit, with ample dis- 
sections of the parts, following the "Explicatio Tabularium" as laid 
down in Part L These 189 plates illustrate 124 species. Forty 
five of them are found in North America, viz : — 



Carex arcta, Boott, 

maritima, Vahl. 

ampuUacea, Good. 

compacta, B. Br. 

physocarpa, Pre^l. 

rupestris, AIL and var. 

scabrata, Schw, 

Sitchensis, PrescotL 

viridula, Afichx, 

salina, Wahl, (ambusta, Boott^ 
III 1^12). 
var. minor (lanceata. Dew,) 
var. Hoppneri, Boott, 

obesa, AIL^ var. 



Carex Halleriana, Aiso. 
pedunculata, MuhL 
aperta, Boott, 
bicolor. All. 
circinata, Meyer. 
Buxbaumii, Wakl. 
Gmelini, Hook. 
fulva, 0(^d. 
pallescens, L. 
Pseudo-Cyperus, L. 

and var. comosa. 
stylosa, Meyer. 
Breweri, Boott. 
leiocarpa, Meyer. 
mirata. Dew. in Wood, not in 

Sill. Jour, 
gynocrates, Wormek. 
tenuiflora, Wakl, 
teretiuscula, Oood. 

var. major (Ehrhartiana). 

var. ramosa (prasina. Dew.). 
polytrichoides, MuhL ' 
panicea, L. 
nigricans, Meyer. 
Pyrenaica, Wahl. 
vaginata, Tausch. 
heleonastes, Ehrh. 
glareosa, Wahl. 

var, C. ursina, Dew. 
canescens, L, 

Of these, Carex Breweri, belonging to the Phyllostachys group, 
and Carex laciniata^ of the Acutse group, are here first describea. 
This last plant was figured as (7. Wilkesii, Torr. ined. XJ. S. Ex. 
Expedit. The descriptions are numbered from 292 to 624. (C, 
Hartioegii and C. Mexicana are both referred by the learned author 
in Herb. Hook, to C. polystachya^ ^, Boott, or U. cladostachya^ Wall) 
Twelve species are simply numbered, without descriptions, and 
among these, to the regret of American Botanists, are C. ampulla- 
cea, (T, vesicaria and C. viridula, Michx. 

Eighty-four drawings, 601-684 in the Herbarium at Kew, are 
referred to as illustratmg descriptions 417-484, sixty-nine species; 
of which eighteen axelSottla. Asxvenfiwa^viz; — 



vesicaria, L. 
laevigata, Smith. 
aquatilis, Wahl. 

var. minor, 
acuta, Z., var. 
vulgaris. Fries. 

var. alpina (C. rigida. Good). 
var. hyperborea (C. Bigelovii), 

Schw. and Torr. 
angustata, Boott. 

var. ^C. stricta, Dew.) 

var. (C. strictior. Dew.) 
microglochin, Wahl. 
Jamesii, Torr. 
laciniata, Boott. 
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Carex csespitosa, Z. yar. filifolia. Carex micropoda, Meyer, 

capillans, L, moricata, X. 

eapitata, L. ^ gracilis. (0. Hookeriana.) 

elongatsii, L, nigeUa, Boott 

foBtida, Allioni, obtnsata, Idljeblad. 

elobosa, BootL pauciflora, LightfooL 

joncea Willd, podooarpa, R. Br. 

laj^opina, Wahl, remota, L, 

leiorhynoha, Meyer. stenophylla, Wahl. 
leporina, L. 

The descriptions 486-524, 89 species, have neither plates nor 
drawings to illiistrate them. Thirteen of these are North Ameri- 
can, viz : — 

Carex chordorhiza, Ehrh. Carex paludosa, Good. 

extensa, Oood. pedata, Wahl. 

holostoma, Drej. petricosa, Dew. 

incorva, Lightfoot. prsBCOx, Jacq. 

Mertensii, Preecott. triquetra, BoqU. 

nardina, Fries. (0. Hepbumii, vitilis, Fries. 

Boott). a. (C, Persoonii). 

Norvegica, Wahl. /?, sphserostachya. 

Under 0. triquetra reference is made to plate 417. That number 
figures C. alligata^ a very different species. C. triquetra^ a Califor- 
nian plant, resembles C. Halleriana^ Tab. 415-416, and no figure of 
it is given. 

Thus, of the North American species, 45 are illustrated by 
plates, 18 by drawings in the Kew herbarium, and 13 have de- 
scriptions only, making 76 species in all. 

A small tribute of affection and gratitude American Botanists 
might well pay to the memory of Dr. Boott bypublishing the il- 
lustrations now deposited in the herbarium at Kew. We propose 
to give a complete enumeration of the North American species de- 
scribed in the four parts of this work, with notices of those omit- 
ted, in some subsequent number. s. t. o. 

7. The Variation of Animals and Plants under Domestication ; by 
Chables Darwin, M.A., F.R.8., etc. 2 vols., with illustrations. 
Syo. London, Murray, 1868. — ^At the present moment we can 
only announce that an American reprint of this important work is 
just issued by Orange Judd & Co., New York, the publishers of 
the American A^culturist, at less than half the cost here of the 
English copies. To this edition some words of preface, corrections, 
and additions have been contributed by the author himself. 

8. Critical remarks on the ShUcyonoid Polyps in the Museum 
of Yale College^ with Descriptions of new Uenera ; by A. R 
Vbrbill. Muricea. — ^This genus has been very ju^ciously re- 
stricted by Dr. Kolliker ♦ to species like M. muricata {spicifera 
Lamx.), having the cells covered with imbricated, ftisiform spicula. 

* loones HistiologioBB, ii, p. 1S6, 1866. 
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For M. placomita and similar forms he has established the genus 
Paramuricea^ and for M» cerea Dana, and allied species, the -well 
characterized genus Echinogorgia. In Prof Dana's Zodphytes the 
first two species of Muricea alone belong to the restricted genus, 
but his Gor^onia tuherculata Esper should be added. The first 
four species m Milne Edwards's Coralliaires are true Muriceai. Dr. 
Kolliker admits seven species. In the Museum of Yale College 
there are now twenty one species of true Muricea, Of these, three 
came from the Indo-Pacific fauna, three from the Carribean, and 
fifteen from the Panamic. Of the latter, nine species are new and 
are now being published by the writer.* To this number must be 
added Jf. horrida Mobius, of Peru; three West Indian species; 
M. pendiUa Verrill, of S. Carolina ; M. tuherculata K5lL, Jf. va- 
tricoaa BL, and Jf. humosa K., to complete the whole number of 
species now known. 

Gonigoria clavata Gray,Proc. Zool. Soc. 1851, p. 124, is doubt- 
less also a young Muricea. 

Muricea muricata Verrill = Gorgonia muricata Pallas ; Ellis 
and SoL, = Muricea spicifera Lamx. Exp. Meth., Tab. 71, £ 1 & 2, 
1821. 

There appears to be no sufficient reason for rejecting the original 
name of this conmion West Indian species. 

M. elegans DucL and Mich., CoraU. des Antilles, p. 10, 1860, = 
M. elongata Dana (non Lamoroux). 

If the original M. elongata be correctly described and figured, 
it cannot be this species, but rather an Ads. M, elegans v errill, 
Bulletin M. C. Z., p. 36, 1864, is a different species, since changed 
to Jf. pendula V., in Mem. Boston Soc. Nat. Hist., i, p. 46, July, 
1864. 

M. laxa Verrill, Bulletin M. C. Z., 1864, is a distinct Florida 
species. 

M. rohuata Verrill, loc. cit., p. 36 ; and Proc. Bost. Soc. Nat 
Hist., 1866, p. 329. 

The supposed white variety, formerly included under this spe- 
cies, proves to be the following distinct species, conmion at Panama. 

M, albida. This is characterized by its somewhat appressed 
cells with an elongated and flattened lower lip ; its thick branches; 
and long, acute, fusiform, very thorny spicula. 

M. hebea Verrill, op. cit. 

The supposed purple variety, formerly included with this species, 
likewise proves to be a distinct and conmion Panama species, where 
the typical form is also common. 

m, purpurea^ is characterized not only by its deep purple color, 
known in no other species, but by its short appressed cells, thick, 
often clavate branches, and short, blunt spicula. It also grows 
much larger than M, hebes^ and branches dichotomously. 

Muricea appressa Verrill, Bulletin M. C. Z., Jan. 1864, = Eunicea 
Tabogensis Duch. and Mich., SupL CoralL Antilles, p. 171, Tab. ill, 
f 5, 6, 1864. 

* TransactlonB of the OoTm.ecs\kraLX KfiaAssni'j ^t l^x^«QL<lSiclQiice8^ yoL i, parti 
New Haven. 
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Although the exact date of the latter work is unknown, it could 
not have been nntil after May, since, on page 7, there is a foot-note 
dated "Turin, 17 Mai." 

Muricea flexuosa Verrill, = Lissogorgia flexuoaa V., Proc. Es- 
sex Inst., iv, p. 187, 1866. 

This species a{)pears to be referable to Muricea^ but, with other 
East Indian species, forms a distinct section of the genus, charac- 
terized by a verythmccenenchyma, composed chiefly of large fosi- 
form spicula, from among which the small cells rise at right angles 
to the surface, thus approaching Acis^ but differing from the latter 
inhavmg the cells covered by fusiform spicula. 

Muricea nitida Verrill. 

This elegant species is allied to the last ; but differs in the bright 
purplish-red color, and larger size of the spicula, which compose, 
almost exclusively, the ccenenchyma. These are relatively very 
large, long ftisiform, blunt at the ends, often crooked, the surface 
finely papillose and shining. Those of the polyps are bright yel- 
low. The cells are small, verruciform, and covered by small fusi- 
form spicula, branches slender, axis Ught yellowish brown, horn-like. 

Ebon Island, Central Pacific, on Stylaater ekgans Verrill, — (H. 
Mann). 

Anthogorgia divaricata Verrill, = Muricea divaricata V., Proc. 
Essex Inst., iv, p. 188, 1865, pi. 5, fig. 5 and 6. 

The genus Anthogorgia is now proposed for this remarkable 
form. It is characterized by very prominent, tubular cells, eight- 
rayed at summit ; a thin coBnencnyma containing imbedded fiisi- 
form spicula ; those of the cells long, ftisiform, thorny, imbedded 
at various angles in the surface, but not imbricated. 

Paramuricea canceUata Verrill, = Gorgonia cancellata Dana, 
1846, = Villofforgia niffresens Duch. and M., 1860, = Lissogorgia 
flabellum Verrill, 1864 (non Antipathes flabellum Pallas; ? A. fla- 
bellum Esper. Tab. i.), = Paramuricea nigrescens Koll., 1866, = 
Echinofforgia flabellum Verrill, this Jour. 1866, voL xlii, p. 283. 

This IS imquestionably Dana's species, and identical with Para- 
muricea nigrescens Koll., who has sent me spicula from an authen- 
tic specimen. Esper's name was erroneous, having been pre-occu- 
pied in both Gorgonia and Antipathes, Therefore, if his A. fla- 
bellum proves to be this species, Dana's name should still have pref- 
erence. The reference by Prof. Dana to Esper's G. pseudo-^nti- 
pathes proves to be wrong, for Dr. Kolliker has foimd that the lat- 
ter is a Gorgondla^ but he has, by a similar error, referred Dana's 
species to this as a synonym. The genus Lissogorgia^ founded on 
P, cancellata^ must be dropped, unless the latter should prove to 
be generically distinct from P. placomus^ the type of Paramuricea^ 
from which it differs widely in appearance, though agreeing pretty 
well in the form of the spicula. The characters given to yillogor- 
gia Duch. and Mich., are entirely erroneous, and the name has a 
false signification. 

Genus Heteorogorgia VerrilL — ^This genus has been established 
upon two curious species from Panama. It is characterized by a 
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homy axis ; smooth ocenenchyma, with yery small, spindle«haped 
spicnla ; verruciform cells, armed at the summit with longer, slen- 
der, projecting and divergent, sharp spicula, which are often much 
bent. 

ff. venrucosa V., is a low species, with few clavate branches and 
prominent verrucose cells. 

H, tortuoaa Y., has smaller, crooked, irregular branches ; smaller, 
less prominent, and scattered cells ; and grows to the height of six 
inches or more. 

Paammoqorgia arbuacula Verrill, = Echinogorgia arbascula Ve^ 
rill, Proc 6ost. Soc. N. Hist., 1866, p. 326.— ^The genus Psammo- 
gorgia^ proposed for this species, is characterized by a rather 
thick ccBuenchyma, with the surface granulated by the numerous 
very small, rough spicula. These are of several forms, but mostly 
short, thick, blunt spindles, very strongly papillose, and thorny; 
others are irregular, as broad as long, very thorny ; some are pret- 
ty regular stars with five, six, or more, rough rays. The cells are 
either somewhat prominent or flat, and scattered on all sides. 

Astrogorgia Sinensis Verrill, = Muricea Sinensis V., Proc. Essex 
Inst, 1865, p. 187, PL 5, £ 5, 5a. — This genus is allied to the last, 
and like it has a granulated surface, and the cells scattered on all 
sides, and usually verruciform. The spicula of the coenenchyma 
are, however, very different, being nearly all long, ftisiform, sharp, 
warty ^^ spindles'' of various sizes. In alcoholic specimens the ten- 
tacles are not wholly retracted, but form a low cone, covered by 
the conspicuous spicula at the bases of the tentacles. 

Juncetla extans Verrill, Bulletin M. C. Z., Jan., 1864, p. 37, = 
J. flagellum Johnston, Ann. and Mag. Nat. Hist. 14, p. 142, Aug. 
1864. 

Plexaura suffruticosa Edw. and Haime, = Gorgonia snfiruticosa 
Dana. — ^An examination of the spicula of this species proves it to 
be a true Plexaura, 

Plexaura spicifera Verrill, zz: Gorgonia spicifera Dana. — Com- 
mon at Aspinwall, (F. H. Bradley, Col. Totten). 

Plexaura crassa Verrill, BuUetm M. C. Z., 1864, = Gorgonia eras- 
sa Ellis and SoL (non Dana). — ^This species is not the PlexaureUa 
crassa Kolliker, which appears to be the P, turgida Verrill, L c 
(? Ehr. sp.), but whether the latter be really Ehrenberff's species 
cannot be ascertained without an examination of the original spe- 
cimens. 

Plexaxira reticulata (?Ehr.) Philippi, Wieg. Arch., p. 119, 1866. 
Mr. F. H. Bradley collected several specimens of this species at 
Callao. In microscopic structure it is a Gorgonia KolL, but the 
name, G, reticulata^ has already been used, and is inappropriate 
for this species, hence the following name is proposed for it : 

Gorgonia {LitigorgldS Peruviana Verrill, is characterized by its 
very ramulous, low, shruoby growth, the branchlets short, crooted, 
often slightly coalescent, the terminal ones subpinnate. Ccenen- 
ohyma rather thick, cells small, flat, scattered. Color whitish; 
height 4 to 6 inches. 



Botcmy and Zoology. 415 

Gtenus Gorgonia, — ^Dr. Kolliker has reunited all the GorgonacesB 
with homy axis to Gorgonia^ in which he forms three sections, 
oharacterized by the spicula: — 

Ist. Species having only spindles. This includes a few species 
of Pterogorgia Ehr., Mhipidogorgia VaL, Leptogorgia Edw., Lo- 
phogorgia Edw., etc. 

2d. Species having spindles and crescent-shaped or bracket-shaped 
spicula {^^ JSJammem^^). This corresponds nearly with Pterogor- 
gia Ehr., and includes Xiphigorgia^ Pterogorgia and Hymenogor- 
gia of Edwards, and Rhipidogorgia flahdlum VaL 

3d. Species having a peculiar external layer of club-shaped spio- 
tiia. lliis includes the typical species of Gorgonia, as restricted 
by Edwards. 

Among the 17 species which are in the Museum of Tale College 
from the. west coast of America, not a single one can be referred 
to the second or third sections of the genus. The species of the 
second section are very nimierous from the West Indies and Atlan- 
tic coasts of America. Those of the third section are mostly Med- 
iterranean and African, so far as known. The Panamic species di- 
vide naturally into two groups, containing about equal numbers. 

1st. Species having only warty " double-spindles " in the ccenen- 
chyma, which are of two sorts, longer and shorter. 

2d. Species having "double-spindles " and "double-wheels." 

In each of these groups the modes of branching are various, and 
there are species with either flat or raised cells. These groups, 
like the 2d and dd of Kolliker's, seem sufficiently marked and dis- 
tinct to^ merit recognition either as genera or, at least, as sub-gen- 
era, and therefore 1 have proposed the following names : 

Ijitigorgia for the first group, including G. media Verrill, and 
6r. Agassizii V., with reticulated branches ; G, Icevis V., with vir- 
gate ; G. Fierce V., with bipinnate ; G. ramulus VaL, G, diffusa 
Verrill, G, pumila V., and other species with pinnate ones. 

JEhigorgia for the 2d group. These species all have a distinctly 
granulose surface, owing to the large number of small naked spic- 
ula, the cells are mostly in two lateral bands. It includes G, am- 
pla Verrillj G. nobilis\,j G. rigidaY.y G.flexilis V., G, cuspida- 
ta v., and G. BradUyi V., with long branches, often virgate or 
flabelliform; G, stenobrachis VaL, with reticulated branchlets; 
G, Daniana V., and G, Mexicana V., with bipinnate ones, and 
prominent cells. 

G. {lAtigorgia) Adamsi Verrill, = Rhipidogorgia ventalina 
Duch. and Mich., SudL, (after May) 1864, p. 90, Tab. iii, f. 3. (non 
Gk)rffonia ventalina !rallas). 

G. {Litigorgia) Icevis Verrill, Proc. B. S. N. H., p. 327, 1866, = 
Lophogorgia alba Duch. and Mich., op. cit., p. 19, Tab. iv, fig. 2, 
1864 (non Gorgonia alba Lam.). 

G, (Migorgia) Mexicana Verrill, = Lophogorgia aurantiaca 
Horn, Proc. Phil Acad. Nat. Sci., 1860, p. 233; Gorgonia auran- 
tiaca Verrill, Bull. M. C. Z., p. 33, (non Gorgonia aurantiaca Edw., 
CoralL, 1867). 
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A fine, large specimen of this beautiful species, from La Paz, 
Gulf of California, is in the collection. 

Xiphigorgia citrina Verrill, Bulletin M. C. Z., 1864, = Gorgonia 
citrina Esper, = X Americana D. and M., Supl., 1864, = Gorgonia 
citrina K6lL ; ?Pterogorgia citrina D. and M., SupL 

Eryihropodiura Pddficum Verrill, = Sympodium Pacificmn, 
Verrill, Proc. Bost. Soc. N. H., 1866, p. 329, 

Telesto trichostemma Verrill, = Gorgonia trichostemma Dana, 
Zoo^h. p. 665, PL 69, £ 3, 3a, 3b. — ^An examination of the original 
specunen of this species shows that it is a parasitic polyp (proba- 
bly a Telesto) allied to Comulariaj covering in the lower part the 
dead axis of an AntipcUheSy but in the upper part rising up into 
slender, hollow branches of its own. 

Cyathopodium tenite Verrill, = Allopora tenuis Dana, Zooph., p. 
630, PL 59, fig. 6, 1846. — ^This new genus is proposed for tne re- 
markable little polyp, rightly described by Prof Dana as closely 
allied to Tubipora, It is in fact a Tubipora-like polyp, with short, 
cup-shaped tubes, connected by narrow calcareous stolons, which 
correspond to the tranverse plates of Ilibiporaj and from which 
the new buds arise. 

9. Notice of the Corals and JSchinoderms collected by Ptof, C, 
F, Hartt^ at the Ahrolhos Reefs^ Promnce of Bdhia^ Prazilj 
(with one plate) ; by A. E. Verrill. (From the Transactions of 
the Connecticut Academy of Arts and Science, vol. i New Haven, 
Feb. 1868). — ^In this paper 19 species of corals and 16 of Echmo- 
derms are enumerated as collected on the Brazilian coast by Mr. 
Hartt. The Echinoderms are mostly West Indian species, yet 
three are described as new (Echinaster crassispina, Asterias At- 
lantica^ and Thyone Braziliensis\ and notes on the localities and 
stations of most of the species are given by Mr. Hartt. The occur- 
rence of OreaMer gigas Lutk., so far south, is noteworthy. Of co- 
rals, nearly all the species are peculiar to Brazil. The following 
are described as new:* Siderastrcea steUata^ JFavia leptophylla, 
F, gravida^ F, conferta^ Acanthastrma Braziliensis^ Seliastroea 
aperta^ Mussa Harttii^ Symphyllia Harttii^ Porites solida^ Ptero- 
gorgia gracilis^ Millepora nitida^ M, Braziliensis^ M. alciccmm^ 
var. celhdosa. 

Mr. Hartt furnishes this account of the Brazilian coral-reefs and 
the distribution of the species : 

"The following general conclusions may be added with reference 
to the coral-fauna of Brazil. 

' , " 1st. The species are, as Prof Verrill above remarks, almost with- 
out exception, peculiar to the Brazilian coast, alon^ which they have 
quite a wide distribution ; the most of the species ranging fi-om 
Cape St. Roque to Cape Frio, which seems to be the southern limit 
of the fauna. In the Bay of Rio de Janeiro, where the conditions 
appear to be very favorable for coral growth, I have been able to 

* Brief descriptions of several of these new species appeared also in the March 
No. of the American Naturalist, Salem, Mass , accompanying an account by Mr. 
Hartt of his trip to the BxaxUian coasts which is also continued in the April No., 
with an interesting desciiptioii ot lubiQ ^ox^x^^l^. 



Botany and Zoology. 417 

find omy one or two species of madreporaiian corals, and these 
were Astranaice. 

" 2d. The Brazilian fauna bears a close resemblance to the West 
Indian, and there are many representative species. Thus the Side- 
raatrma stellata^ JSeliastrcea aperta^ Favia gravida 2^11^ Porites sol- 
ida^ are representatives of West Indian forms; and among the 
Halcyonoids, Hymenogorgia represents the Rhipidogorgice of the 
West Indian fauna. 

** 3d. The absence, in the Brazilian fauna, of the geners^Madrepora, 
Ifasandrina, Diploria^ Manicina^ Cladocora^ Oculina, genera so char- 
acteristic of the West Indian fauna, is noteworthy. 

"4th. The Brazilian corals form extensive reefs, which occur 
along the coast, from the " Roccas," north of Cape St. Roque, to the 
Abrolhos. The genera which contribute most to the reefs are Acan- 
thastrcea^ Favia, Jleliastrcea, Siderastrcea, Poritet^ and Millepora^ but 
the Mussa and other species add a more or less notable share. 

" South of the Abrolhos region, there are no known coral reefs. 
Very extensive ones occur in the Abrolhos region, at Itacolumi, Por- 
to Seguro, Sta. Cruz, and in the vicinity of Camamii, and elsewhere 
south of Bahia. In the Bay of Bahia are large coral banks, and 
off the town of Maceio, in the province of Alag6as, there are large 
irregular coral patches, uncovered at low tide, which are seen ex- 
ten£ng northward along the coast toward Pemambuco. Coral 
patches occur frequently on the coast farther north, and the exten- 
sive reef of the Roccas, in the latitude of the island of Fernando 
de Noronha, is formed of coral. 

" Around the Abrolhos Islands ^xe fringing reefs. Between these 
Islands and the shore is a large area of shallow sea, ftiU of irregu- 
lar reefs. On the Brazilian shore, in open water, the corals grow 
in small patches on the sea-bottom, and rise vertically to the sur- 
face like towers. These structures are termed, in Brazil, ckapeiroes 
(sing, chapeirdo). In some instances they are only a few yards in 
diameter, while their height may be 40-50 feet or more. These cka- 
peiroes usually grow close together, and sometimes coalesce to form 
reefs of several square miles in area. The larger reefs are usually 
surrounded by chapeiroes. Ordinarily, the reefs reach a level a 
little above low-tide. They are remarkably level topped. Occa- 
sionally sand is heaped upon them, and they become islands, but 
instances of this kind are very rare." 

10. Notice of a Collection of Echinoderme from La Paz^ Lower 
California., with a Description of a new Genus of Starfishes ; by A. E. 
Vebrill. From Transactions of the Conn. Academy of Arts and 
Sciences, voL i, April, 1868. — This list furnishes additional infor- 
mation concerning the fauna of the Gulf of California. Several 
rare species are enumerated and Tripneustes depressus A. Ag. is, for 
the first time, described, and also a new genus and species of star- 
fish, Amhlyaster insignis VerrilL 

The genus Amhlyaster is allied to Oreaster^ and still more so to 
Nidorellia Graj. It is depressed, five-rayed, covered on both sides, 
with large, polygonal plates, nearly all of those of the back bearing 
Asf. JouB. Sol—Seoond Series, Vol. XLY, 15o.\^.— ^kx,\^R»». 

a? 
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large, conical spines, which form three rows on the rays. The Ina^ 
ginal plates alternately approach and recede from the margin, and 
are alternately smooth ana spine-bearing. 

11. On the Families of the Kaniform Anura. From the Journal of 
the Philadelphia Academy of Arts and Sciences ; by E. D. Con. 
(Received Feb. 1868, witnout date.) — ^The arrangement and stnw- 
toral characters of the genera of Raniformia, which are here diyided 
into six families, are well presented in this memoir. Several new 
genera and species are described, and there are many nseAil criti- 
cisms and important changes in synonymy. The paper is supple- 
mented by remarks upon some strtictuial reatures of Arcifera, wiA 
a revision of the genera allied to Hyla, and descriptions of some 
new species. v. 

12. On the SpongioB CilicttcB as Infusoria FtageUata: or^ (%• 
aervcUions on the Structure^ Animality^ and ItekUionshtp <^ Im- 
eosolenia botryoides Bowerhank, By H. Jambs Clabk. Al!emoin 
Boston Society of Natural History, Vol I, Part IQ, 4to, with 
two lithographic plates. Boston, September, 1867. — ^In this me- 
moir Prof Clark has described in much detail and beautiMly 
illustrated the internal and external structure of many species of 
the lower flagellate infrisoria, belonging to the genera, Mwm^ 
BicoiCBca (gen. nov.), Codonceca (gen. nov.), Codonga (gen. nor.), 
Salpingoeca (gen. nov.), Anthophyea^ Astasia^ AnUonema^ Dyeteria and 
Pleuronema, All these are shown to be more or less closely related 
to the siliceous sponge, Leucoeolenia hotryoidee^ the structure of 
which is ^lly illustrated and described. This sponge is composed 
of immense numbers of monad-like infusoria arranged side by side 
in a layer that lines all the cavities. These sponge-monads have, 
like all the other genera named above, except Monas^ a sort of 
membranous collar surrounding the anterior end, and are furnished 
each with a long slender lash or flagellum corresponding to that of 
the other genera, and also have two distinct pulsating vesicles, and 
all other parts much as in Codosiga and Salpingaca^ to both of 
which it IS closely allied. The sponge, in fact, appears to bear a 
relation to the species of Salpingceca and other simple, monad-like 
infusoria, similar to that which the compound corals bear to the 
simple Actiniop, 

These investigations not only prove the animality of sponges, 
but show that, at least, those allied to Leucosolenia must be referred 
to the ciliated division of the Protozoa instead of Rhizopods, where 
they have been hitherto placed by Carter and others. v. 

18. Remarks on the Geology of the valley of Mackenzie River ^ with 
figures and descriptions of Fossils from that region in the Smithsonian 
Institution^ chiefly collected by the late Robert Kennicott^ Esq, ; by F. 
B. Meek. 53 pages, large 8vo, with 6 lithographic plates. 
From the Transactions of the Chicago Academy of Sciences, vol 
L Chicago, 1868. — In the introductory account of the Geology 
of the Mackenzie River, Mr. Meek shows that most of the roci 
exposures examined along that river, between Clear Water river 
and the Arctic Ocean, ttr% oi T>^^QiiA!»i%^%^«si<l <»^Tte,«^nd with 
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tiie Hamilton formation and Genesee slate of the United States. 
The slates in some places ^ve rise to brine springs and petro- 
leum. A considerable number of Corals and Brachiopods, and one 
Gephalopod (Gyroceras Logani) are described as new, and beauti- 
ftilly illustrated. Many others are given as identical, or probably 
identical, with species already described from the United States 
and Canada. The new species, also, are mostly allied to Hamilton 
fossils of the United States. It is thought probable that a con- 
tinuous band of Devonian rocks, mostly Hamilton, extends in 
a northwesterly direction from Rock Island, lU., to the Arctic 
Ocean, a distance of 2,500 geo^aphical miles in a right line. 
Some species of fossils from localities near the extreme ends of this 
belt, or separated by nearly 30° of latitude, are pronounced un- 
doubtedly identical, showing that in paleozoic times marine tem- 
peratures were but little influenced oy latitude. The excellent 
tyijography and plates of this memoir are very creditable to the 
€5mcago Academy and the officers under whose superintendence 
the first volume of Transactions is now being published. v. 

14. Tfie Fossil Cepkalopods of the Museum of Comparative Zoology ; 
by Alphbus Hyatt. Bulletin of the Museum of Comparative 
Zfoology, No. 6. 32 pages, 8vo. Cambridge, without mite (re- 
ceived Feb., 1868). — ^This contains lists of the numerous species 
of Ammonites contained in the Museum of Comparative Zoology 
from the Lower, Middle, and Upper Lias. The Ammonoids are 
treated as a distinct order of Cephalopods, and those included in 
these catalogues are divided into ten families, which are subdivided 
into numerous new genera. Several new species are also described, 
and critical synonymy of other species is given. Doubtless many 
paleontologists will hesitate before adopting all these subdivisions 
of the great "genus" Ammonites, but the work is evidently the 
result of a lone and carefrQ study of one of the largest series of 
these fossils to be found in any museum, and may therefore be re- 
garded as approaching as nearly to a true classification as the state 
of preservation of the specimens wiU admit. v. 

lY. MISCELLANEOUS 80IENTIFI0 INTELLIOENOB. 

1. On convenient forms of Experiment with fluid jets; by Prof 
Fbancis H. Smith (from a communication to J. D. Dana, dated 
University of Virginia, Feb. 29, 1868). — ^The following descrip- 
tions of some serviceable forms of experiment with fluid jets may 
be of interest to a few of your readers. 

To obtain the water-jet, presently referred to, a small glass fun- 
nel was cemented to an opening in the bottom of a bucket. A 
valve was constructed by wrapping a 3 oz. leaden bullet with 
buckskin, and suspending it over the funnel from one end of a lever 
mounted upon the edge of the bucket. Placing the. latter upon a 
tall tripod, and filling it with water, the operator has control of 
a satisfactory jet, which he can start and stop at pleasure. This 
rude apparatus leaves, perhaps, nothing further to be desired in the 
WBjr or vertically falling jets. 
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JExp, 1. Resolution of the jet, — A large cylindrical beam of son- 
light was introduced horizontally into the darkened chamber. Hie 
beam was condensed to a focus, with a double-convex lens. Be- 
tween this focus and a screen, the jet of water was made to fall; i 
well defined shadow of the jet was thus thrown upon the screen, 
and it was easy to see a marked difference in the intensity of the 
shadow of the tranquil and troubled sections. Just at tne focus 
referred to, was placed a circular disc of card-board, rotated by 
clock-work, and perforated all round, near its margin, with a num- 
ber of equi-distant holes. When this was properly adjnsted and set 
into rotation, the jet and screen were illuminated by a ra|Hd succe^ 
sion of flashes of Hght.* Instantly the troubled section of the jet 
and its shadow was seen to be resolved into vibrating drops. 
When the flashes followed each other as fast as the drops, the 
shadows of the latter were stationary on the screen. If the velo- 
city of the disc were now slightly reduced, the shadows slowly 
descended, and were seen to pa^itate fi'omprolateness to oblatenese 
in a surprisingly distinct manner. If the disc be urged to greater 
speed, the shadows of the drops appear to ascend, according to a 
well known optical relation. It may be added, that by chimging 
the relative distances of the jet and screen from the iuuminating 
focus, we may make the shadows of the drops so large as to be 
seen without difficulty from the remotest parts of the largest 
lecture-room. I need not say that the electric lamp would flurmsh, 
in respect of steadiness, a better means of illumination than the sun. 

This experiment was first tried by me in October 1867, with a 
jet of quicksilver, strongly illuminated. The image of the jet was 
fonned on the screen, and suitably interrupted at short intervals 
of time. The result was satisfactory, but was liable to the objec- 
tions that the image was inverted. 




Exp. 2. — The jet was chastened into greater regularity of structure 
by the sound of a monochord, tuned to tension with it, or more 

* When the disc is spinning very rapidly, the illumination of the screen seems 
to be continuous, but a white wand or string, or a fiddle-bow, shaken in the light, 
will demonstrate to the spectators its interrupted character. When the hand, 
with its fingers extended, is moved rapidly to and fro in the light, a monstrous 
appearance is presented, which must be seen to be appreciated. The appearance 
also of a stretched cord vibrated transversely in the intermittent cone of light, is 
instructive. Its apparent wavings, the velocity of the perforated disc being kepi 
uniform, change of course with the tension of the cord. When the vibrating cord 
appears stationary, its time of vibration is a multiple or sub-multiple of the inter- 
val of the flashes of light. As it is not difficult to decide this "indetermination," 
we have here, it appoara, a mel^o^ o^ ^<eX»Tn!M»sM^ ^'^ TssHsXjrat oC transverse 
vibrations, per second, o? a t^Txae oioi^. 
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simply by receiving its troubled section upon a resonant surface, 
so placed that its tremors were transmitted to the reservoir through 
the legs of the tripod. The phenomena before described were now 
more marked, the intermittent light enabling us to trace in detail 
the influence of the sound, in abridging the tranquil section of the 
jet, and causing incipient swellings and strictures high up upon 
the latter. The reflection of sonorous beats also may be more 
narrowly observed by this form of experiment. 

Mk^. 3. — The jet was received in its smooth section upon a pol- 
ished circular metallic plate, considerably wider than the jet, and 
one of Savart's liquid sheets, ten inches in diameter, was formed. 
When the unisonant monochord was sounded, the sheet was at 
once abolished. It was interesting to watch the resolution of the 
curved sheet of w^ater, in the interrupted light, both with and 
without the aid of the neighboring sound. 

Experiments with Uke results were made with oblique and 
vertically ascending jets. In all cases the intermittent light 
invested the results with new interest and instruction. If I am 
not mistaken, the method here described is far preferable in sim- 
plicity, certainty and ease of control, to that of electric flashes 
from the Leyden Jar, whether used for research, or mere lecture- 
room illustration. 

In reference to gaseous jets, allusion will at present be made only 
to sonorous flames in tubes. 

2. ReaoliUion of the Sounding jUxme; by Prof. F. H. Smith, 
(ib.) — By those who have no mirrors, lenses or revolving apparatus, 
and who find a difficulty in properly moving the eyes to and fro 
before the flame, the intermittent character of the latter, when 
sounding, may be exhibited by simply shaking a chalk crayon near 
it, and notiog the marked change assumed in the appearance when 
the flame passes from silence to song. 

With a revolving apparatus, however, the following form of 
experiment will be found satisfactory. To the margin of a black- 
ened disc of card-board, was cemented a silvered glass bead. This 
was set into rapid rotation in a dark room, and in close proximity 
to the flame in the glass tube. While the flame was silent, there was 
presented to the eye fixed upon the revolving bead, a complete 
luminous circle, which, when the flame began its song, was broken 
up into detached beads of light By increasing the velocity of 
the disc, these brilliant points, or lumps, were reduced in number, 
and stretched into separated luminous arcs. The tube used was 
three feet long, and it was found possible to secure such a speed as to 
have only five luminous arcs. If the revolving mechanism be 
furnished with a counter or register, like the syren, we have here 
a simple and ready method of determining the number of vibrations 
per second of a sounding flame. For this purpose the bead should 
be light, and the disc small. For lecture-room illustration, the 
silvered ball should be large, so as to ^ive a larger image of the 
flame, and a more voluminous bright circle. 

To illustrate the use of the method suggested above^ let me cite 
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the following measarementB. Employing a glass tube, B^ feetUmg, 
with an average diameter of nearly 1|^ inches, and keeping tke 
bead whirling so as to present five stationary Inminons arcs, the 
first and second observations gave, each, 1576*8 rotations of the 
disc in 43 seconds. The third and last gave 2014*8 rotations in 66 
seconds. Giving to each observation the same weight, we have 
182 '2 vibrations of the sonorous flame per second. 

The syren, applied to the same problem, gave 17 7*7 vibrations 
per second, but it must be added, tnat I found it impracticable to 
Keep my syren exactly in tmison with the flame, at bo loW a note^ 
Beats were heard durmg almost the entire period (90 seconds) of 
the experiment. 

The note in question, compared with those of a set of excellent 
tuning forks made by Ritchie of Boston, was nearly F. 

Again, the luminous arcs were, as nearly as I could judge, about 
48° each in extent. This being so, the light of the soundmg flame 
endured conspicuous^ at each pulsation, 0^*00366 or ^^ of a second. 

It was noticed too that each arc varied in brightness, the point 
of maximum illumination being, not at the center of the arc, but 
beyond it; so that it would appear that in each luminous interval, 
the flame lost its light more rapidly than it acquired it. 

I have spoken of the luminous arcs as though they were abso- 
lutely detached from each other. So they appear to a careless 
observer. A close scrutiny, however, revealed an extremely fiunt 
and fading thread of bluish light uniting them. Hence, m this 
case at least, we cannot accept Dr. TyndaU's coniecture that there 
is an absolute extinction periodically, of the singmg flame. 

3. Supplement to Prof. Smithes paper ; by the author. — ^I have 
applied the revolving silvered ball to the solution of the following 
problems, (1.) To adjust two sounding flames to exact unison, or to 
test the perfection of accord between two apparently unisonant 
flames. 

The revolving ball presented to the two flames, gives two inte^ 
secting circles of images, which, in case of exact unison, are equal 
in number, and present identicallv the same retrogradations, sta- 
tions and advances during the variable motion of the ball. 

(2.) To determine the exact, or the approximate, value of tke musical 
interval between two sounding flames. Adjusting the velocity of the 
ball, so that each flame gives a circle of stationary images (luminons 
arcs), the relative number of these images will express the interval 
required. Thus for one pair of flames, I found the interval to be 
2:1; for another pair 4 : 3. 

If, when one set of images is stationary, the other set has a slow 
motion, the relative number of the images will give an approximate 
value of the interval, the direction of the motion with respect to 
that of the ball determining whether the value is too large or too 
small. 

For these applications it is obviously unnecessary for the rotating 
mechanism to be furnished with a register. Indeed a kaleidophone 
might be used for tlie ^ami^ Y^Mr^%^^^>iJ5iwsL'^^««S*^ ^<»caA mconven- 
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ience. The silvered balls I have employed, vary from i inch to 2 
inches in diameter. 

It is scarcely necessary to apprize the readers of this Journal, 
that the method herein set forth is a simple modification of an 
experiment devised and described by Prot W. B. Rogers.* 

In the progress of these experiments, it was often noticed that 
the luminous arcs, or stretched images of the sonorous flame, were 
placed in echelon. The reason is manifest, when the silvered ball 
IS revolved slowly and close to the flame. The separate images 
are then found to be inclined in the direction of revolution, their 
iBclination augmenting with the velocity of the convex mirror, and 
the slope of the after edge of the image being steeper than that of 
the front edge. The same tilting of the images occurs, as is well 
known, in resolving the flame either by Wheatstone's or TyndalPs 
proc^es, when Z mirror, plane or Jncave, is rapidly tnLd. I 
am not aware that the significance of this fact has attracted atten- 
tion. Does it not indicate that the flame both recovers and loses 
its light progressively from base to summit, the loss being more 
rapid than the recovery ; and that at no single instant of its history, 
is the sounding flame such in size and fomiy as it appears to be 
when steadily viewed ? Moreover, if the flame, in any case, be 
rekindled from above, as it must be, if it is ever absolutely extin- 
guished while sounding, it would seem that its image on its first 
edge at least should be tilted in a direction opposite to the motion of 
the mirror. 

I shall conclude these notices by stating a fact bearing upon the 
theory of these flames. I have found no difficulty in causmg the 
flame to sing when inserted quietly into a horizontal tube, carefully 
leveled, TiH^es of various lengths and diameters were used. In 
narrow horizontal tubes, the vibrations are soon arrested by the 
accumulating products of combustion. In a tube If inches in 
diam. and 3 feet long, the flame sang for an indefinite time. While 
it was sounding, no drifting of smoke previously introduced into 
the tube, or of a column of smoke rising past its distant end, could 
be detected. It is easy to pass from the ordinary erect position of 
the tube and gas jet, tnrough all grades of inclination, to the invert- 
ed position of bothy without cessation of the sounds and without disturb- 
ing the axial position of the flame. 

If by maladroit handling, the flame is silenced at the critical 
attitude, it will be observed that the latter is below the horizontal 
position. 

4. On a convenient form of Aspirator; by Prof. Albebt R. 
Lbbds, of Haverford College, Pa. — A pail containing water is 
placed at the edge of the table, and to the stop-cock which is at- 
tached to the side of the pail near the bottom, a tube of two or 
three feet in length is connected to carry off" the water to a bucket 
placed on the floor below. When the bucket is filled, the stop- 
cock is turned off" for a moment, and the water poured back into 
the paiL To the top of the stop-cock tube, which should be made 

* This Joumtl, vol. zxn, i^. 10. 
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straight and somewhat longer than usual, and in front of the stop- 
cock itself, a short vertical tube is attached and connected by means 
of india rubber tubing with the wash-bottle or other vessel through 
wliich gas is to be drawn. On partially opening the stop-cock, ^e 
deficiency of water is made up by a large quantity of air or gas, 
which is drawn in through the vertical tube above mentioned. 

Writing on a JScreen, — Every lecturer has felt how unsatisfac- 
tory it is to write or draw or in any manner attempt to illustrate 
his ideas in a large room. This difficulty may be overcome in the 
following manner : A plate of glass is placed in the limelight or 
magnesium lantern, and an inverting pnsm put in the forward part 
of the draw-tube of the objective. If now, while looking and lec- 
turing to the audience, writing is done with an ordinary pen and 
india-ink upon the glass plate and proceeding from left to right 
upon the plate, it will advance correspondingly upon the screen 
and will be read in greatly enlarged characters by those present 
The square prism inverts with respect to bottom, and the writing 
being actually reversed by the writer in reference to the other di- 
rection in which the lantern is pointing, the crossing of tiie rays 
produced by the lens becomes in this case an advantage and cor- 
rects the letters upon the screen. A collodion film blackened by 
exposure to the sun's rays, may be substituted for a naked glass 
plate to great advantage. On such a film, chemical and mathe- 
matical formulae, drawmg of apparatus, machinery, crystals, ana- 
tomical delineations, etc., may be cut with the utmost delicacy, 
and appear as intensely bright white lines on a black ground, and 
with something of the appearance of an immense copper-plate 
engraving. 

5. Htight of Mi, Washington, — ^The height of Mt. Washington, 
attributed on p. 378 of last volume by this Journal to Prof. Bond, 
was obtained by Prof Guyot. 

OBrrUARY. 

Dr. Samuel Luther Dana died at Lowell, Mass., March 11th, 
1868. His death resulted from a fracture of the thigh bone caused 
by falling on the ice some weeks before. 

Dr. Dana was born at Amherst, N. H. in 1795. He fitted for 
college at Phillips Academy, Exeter, and entered Harvard Univer- 
sity at the age of fourteen. Immediately after graduation he went 
into the army, and served as lieutenant of artillery till the close of 
the war of 1812. Completing his medical course of studies in 
1818, he practiced as a physician for a few years. But having a 
special fondness for chemistry he relinquished his medical practice 
to engage in the manufacture of chemicals and continued to super- 
intend the works of the Newton Chemical Company for many 
years. Li 1833 he accepted a situation as chemist of Merrimac 
Print Works in Lowell, a position which he held up to the time 
of his death. He devoted himself with great skill, zeal, and indus- 
try to matters connected with calico printing, and contributed 
much to the success of the Company, by whom he was employed. 
Being of a progressive disposition he conceived some peculiar ideas 
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respecting the bleaching of cotton, which were communicated to 
the Societe Industrielle de Mnlhouse, and published in their Bulletin 
in 1836. His plan, which is now very generally used, is commonly 
known as the " American method" of bleaching. 

By his investigations into the action of cow-dung in clearing 
mordanted calico of the thickening, he was naturally Ted to inquire 
into the nature of manures in general, of mold and the substances 
then little known but afterward more fully examined by Mulder 
and others and distinguished as gein, harmin, and ulrnin. The 
collateral knowledge thus acquired was freely communicated to 
others and awakened so great an interest that he was at length 
induced to issue a treatise on the chemistry of soils and manures, 
under the quaint title of " A Muck Manual for Farmers." He also 
wrote an essay on Manures, for which he received a prize from the 
Massachusetts Society for Promoting Agriculture. In point of 
time, originality, and ability. Dr. Dana stood first among scientific 
writers on agriculture in this country. 

But the agricultural treatises by which he became so well and 
favorably known, were but the secondary results of his research 
into the nature of cow-dung. The original object was worked out 
with full success. He found that the property of fixing mordants 
is due, in a great measure, to the presence of phosphates, and that 
the bulky animal excrement might be effectually replaced by 
cheaper and more convenient phosphate of soda prepared from 
bones. But Dr. Dana being die employee of a manufacturing 
company, was not allowed to secure a patent or to make the dis- 
covery known to the world. It was, however, of too much value 
and importance to remain long a secret ; and when another person 
went to England with a full fiiowledge of the experiments at the 
Merrimac Rint Works, and sought to derive a pecuniary benefit 
from the discovery, it was found that Mercer had been making 
similar trials with arseniate of soda. In fact the English and the 
American chemist independently originated the use of the dung 
substitutes, but to Mercer belongs priority of time by a few months. 

In 1840 Dr. Dana made a report to the City Government of 
Lowell, on the various well-waters of the city, with special refer- 
ence to their action on lead pipes. And for the sake of making 
more generally known the character of slow poisoning by lead, a 
matter then little understood by physicians themselves, he superin- 
tended the translation and publication of Tanquerel on Lead Dis- 
eases, the work of translation being done chiefiy by his daughters. 

In 1851 the manufiicture of rosin oil was brought to his notice 
and be contributed much to the improvement of that then important 
branch of industry. 

In later years his time was taken up by the duties of his position 
and the cultivation of a farm which he had purchased for the pur- 
pose of testing his peculiar views. Dr. Dana was of a retiring 
nature and was seldom away from the scene of his daily labors. 
Those who sought him out would not fail to be most favorably 
impressed by his geniality, his readiness to communicate knowledge^ 
ana bis evident integrity of characleT, 
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1. MlmierUary Introduction to Practi^ Illastrated 
by numerous examples: being the third edition of "Elementary 
EJxamples in Practical Mechanics," by John F. Twisdbn, M.A., 
Professor of Mathematics in Staff College. London, Longmans, 
Green, & Co. 1868. pp. 320. — ^Nothing so thoroughly fixes math- 
ematical principles m the mind, as the working of examples. 
This conviction seems to have been acted upon by the author 
of the work before us. Indeed, his book, in its first editions, 
was professedly a collection of examples intended to supplement 
other treatises. But, in this third edition, it has been enlarged 
by the addition of such statements and demonstrations of prin- 
ciples, as make it now an independent work. It differs from 
otner elementary treatises, both in the more practical turn given 
to the whole subject, and, especially, in the very large numl^r of 
examples — over 800 in all. The examples appear to have been 
judiciously selected and to be particularly adapted to the wants 
of students in Engineering, whether Civil, Mechanical or HiGning. 
The work seems to us an excellent one to follow any first book of 
Theoretical mechanics, such as PecVa JElements. We very much 
wish that a reprint of it, or some American work on a like plan, 
were published as a text book, for use especially in our schools of 
science. 

2. Berghaus^s Chart of the World (4th edition), published by 
Justus Perthes, Gotha. B. Westermann <fc Co., New x ork. Price 
$10. — ^This beautifol chart exhibits in the neatest and most per- 
spicuous manner a greater amount of physical and commercial 
information than can be found in any other atlas. The exquisite 
finish of the maps issued by Justus Perthes is too well known to 
require commendation; nothing in this line of art elsewhere pre- 
pared is equal to them. This World-chart is drawn on the Merca- 
tor Projection, the longitude starting from Greenwich. It shows 
the tracks of those lines of sailing packets, steamboats and tele- 
graphs, which now form the connecting links between the continents 
and islands of the globe ; the streams and currents of the oceans 
and of the drifting ice ; the shallow-water and deep-sea-soundings; 
the distances between the principal ports and the mean-time occu- 
pied in the trips of 57 various lines of steamers and sailing packets; 
and also the continental railroads and telegraphs, particularly those 
that communicate direct with steamer-lines. Additional maps, on 
a larger scale, of the Isthmus of Suez, of Panama, of Nicaragua 
and of Tehuantepec, a map of the plani-globes on Polar Projection, 
a wind-chart and a map showing the lines of equal magnetic decli- 
nations fill the corners and other vacant spots of the chart. 

A separate edition is issued in the language of each of the great 
commercial nations, and it has been adopted by the Bureau of 
Charts for the XJ, S. Navy. 
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3. Organic Philosophy. Vol. IL Ovtlinea of Ontology ^ Eter- 
nal ForceSy Laws and Principles ; by Hugh Doheety, M.D. 455 
pp. London^ 1867. (Trubner & Co.) — ^Tlie publication of the first 
volume of this work was noticed in voL xxxviii, 1864. The author 
divides his work into two parts; 1st, investigation of principles, 
and 2nd, discussion of principles. Under the first part occur the 
following heads of sections : Unity of science ; Methodological sci- 
ences, Astronomical sciences ; Ontological sciences ; Transcendental 
philosophy ; Perfective philosophy; Evolutive philosophy (in which 
and elsewhere he opposes strongly the hypothesis of Darwin) ; 
Constitutive philosophy ; and part second includes the three sec- 
tions : Evolutive fi^icts and theories. Philosophies, Theosophies and 
Theologies. The work is condensed in the statements of its views, 
and in parts somewhat abstruse, but is one that may be read with 
much profit. 

4. Notes on the Volcanoes of the Hawaiian Islands^ with a his- 
tory of their various eruptions; by Wm. T. Bbioham, A.M. 465 
pp. quarto, with plates and wood-cuts. From the Memoirs of the 
fioston Society of Natural History. 1868. — ^A very valuable me- 
moir on the volcanoes, ancient and modem, of the Hawaiian Isl- 
ands, after personal examinations by the author. 

6. liransactions of the Chicago Academy of Sciences^ voL i, part 
1.— L — J. H. McChebkby ; Descriptions of Fossils from the Pai»o- 
zoic Bocks of the Western States, with illustrations — page 1. JL 
— ^L A. Laphah; Climate of the country bordering upon the great 
North American Lakes, — ^page 58. lU. — ^F. B. Mbek ; Remarks 
on the Gteology of the Valley of the Mackenzie River, with figures 
and descriptions of Fossils from that region, in the Museum of the 
Smithsonian Institution, chiefly collected by the late Robebt 
BjnraicoTT, — page 61. IV.— C. A. White and O. H. St. John; 
Descriptions of new Subcarboniferous and Goal-measure Fossils, 
ooUected upon the Geological Survey of Iowa, together with a 
notice of new generic characters observed in two species of Brach- 
iopods, — page 115. V. — ^Wm. Stimpson; Illustrations of North 
American Sirds in the Museum of the Chicago Academy of 
Soienees, — ^page 128. 

On the Fallacy of supposing the changes of color in the Blood ; and our want 
of apprehension of the facts. By Bufus King Brown, Prof. Experimental Physi- 
ology, &o., New York. 

Experimental Exercises and Problems in Elementary Chemistry, Ac, for the 
use of beginners. Ck>mpiled by J. G. Norwood, M.D. Columbia, Mo., 1868. 
8to, pp.48. 

Report of the State G^logist of New Jersey, Prof. Geo. R Cook, for the year 
1867. 28 pp. octavo. 

Notes on the Geology of the survey of the extension of the Union Pacific 
Bailway, E. D., from the Smoky Hill river, Kansas, to the Rio Grande, by John 
LeConte, M.D. 68 pp. octavo. Philadelphia, 1868. 

The Variation of Plants and Animals under domestication; by Charles Darwin, 
M.A., with illustrations. 2 vols. 8vo. London, 1868. (Murray.) 

Report of the British Association for 1868. Pric^ 249. 

The i»imitive Inhabitants of Scandinavia ; an Essay on Comparative Ethno- 
graphy and a contribution to the history of the development of mankind. By 
irenNUlBon. 3d edition, revised by the autliOTUi^\x«xA\»kA>^trai!^\A&VLVK^- 
BoriptB. London^ 1867, (Longman k Co.) 
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Pbooebdikos Boston Soc. Nat. Hist. YoL XI. — ^p. 216, Localltj Cinnamon 
Stone, etc., Warren, N. BL; T. T. Bouvi,—^. 216, Stetefeldtite ; E. N. RiotU.-^ 
p. 244, Position of the Sandstone of the Southern Slope of a portion of Kewee- 
naw Point, Lake Superior; A. Agassiz. — ^p. 246, Symmetry and Homology in 
Limbs; J. Wyman. — ^p. 286, CephaUzation as exemplified in the Echinoderms; IF. 
A, NUes. — ^p. 288, Visit to an Indian ** shell heap " on an island in Frenchman's 
Bay, Maine; J, Wyman, 

Proobbdings Aoad. Nat. Sci., Philadblphia, No. 4, Oct., Nov., Dec, 186T.— 
p. 125, Great Carboniferous Conglomerate in Sullivan Co., Pa. ; B, S. I/ynum,—^. 
127, On a collection of California Myriapods, with the descriptions of new East- 
em species; H, C, Wood^ Jr.— -p. 130, Note on Geotrygon sylvatica, Gosse; R. 
HUL — ^p. 131, Four extinct species of Mammalia; E. D, Cope. — ^p. 133, Collection 
of Mammals from Arizona; E, Coues. — ^p. 137, Ten Crania from the Morton Col- 
lection ; H. AUen. — ^p. 138, Addition to the Yertebrate Fauna of the Miocene Pe- 
riod, with a synopsis of the extinct Cetacea of the United States; E. D. Cope.— 
p. 166, On the genera of f^sh-water fishes, Hypsilepis Baird and Photogenis 
Cope, their species and distribution; E. D. Cope, — ^p. 166, Beview of the species 
of Amblystomidse ; E. D. Cope. — ^p. 212, Fasti Omithologise ; J, OoLssin. — p. 222, 
Habit of a Tipulideous larva; E. D. Cope. — ^p. 226, Mecham(»d Theory of Solar 
Heat; J. Ennis. — p. 232, Description of five new species of Central American 
Birds; G. N. Lawrence.—^. 234, On the "Chinch-bug;" H. Shimer. — On the ex- 
tinct Reptiles which approached the Birds ; E. D. Cope. 

PBOOBBDiKas OF THB EssBZ INSTITUTE, Salem, Mass. YoL Y, No. 6. — ^p. 145, 
Observations on Polyzoa, Suborder Phylactolsemata; A. HyaU. — ^p. 161, Flora of 
Hawaiian Islands; R. Mann. 

Transactions of the Ambkioan Entomological Soo. YoL I, No. 3.— p. 281, 
Description of a new species of Cecidomyia; R. Shimer. — ^p. 283, New genus of 
Aphidffi ; R. Shimer. — p. 286, Description of certain species of Diurnal Lepidop- 
tera found in the United States; W. H. Edwards. — ^p. 289, List of Ichneumonids 
of North America, with descriptions of new species ; E. T. Cresson. — p. 313, Geo- 
trupes of Boreal America; G. H. Howe. 

Annals Ltc. Nat. Hist, of New York, April, May, 1867. Yol. YIII, Nos. 
16, 16, 17. — p. 406, New genus of Trichopterygidae lately discovered in the United 
States; A. Matthews. — p. 414, On species of the Family Corbiculadse, with figures; 
T. Prime. — p. 418, Classification of the Corbiculadse ; T. Prime. — p. 427, Catalogue 
of Marine Mollusks collected in the Bahama Islands, Nov., 1866; H. J. Krebs. — 
p. 432, Lepidoptera of America, No. 1; A. B. Grote and C. T. Robinson. — p. 466, 
Descriptions of new species of American Birds ; G. N. Lawrence. — p. 483, De- 
scriptions of new species of Trochilidse ; G. N. Lawrence. — p. 486, Note on Natu- 
ral History of the Scorpion ; R. HiU. 

Memoirs Aher. Acad. Arts and Scl Yol. IX, Part 1. — ^p. 1, Embryology of 
Echinoderms ; A. Agassiz. — p. 31, Development of Rais Batia ; J. Wyman. — ^p. 45, 
Construction of Hooped Cannon ; D. TreddweU. — p. 67, Observations of the great 
Comet of 1858 ; G. W. HiU. — ^p. 101, Secular Periodicity of the Aurora Borealis; 
J. Lovering. — p. 121, Process of Fractional Condensation: applicable to the sepa- 
ration of Bodies having small differences between their boiling points; C. M. 
Warren. — ^p. 135, Researches on the Yolatile Hydrocarbons; C. M. Warren.— 
p. 177, Examination of Hdrocarbon Naphtha obtained from the products of the 
destructive distillation of Lime-Soap ; C. M. Warren and F. H. Storer. — ^p. 208, 
Examination of Naphtha obtained from Rangoon Petroleum ; C. M. Warren and 
F.H. Storer. — p. 217, History of Fishes of Massachusetts; D. H. Storer. 

Proceedings Amer. Acad. Arts and Scl, Boston, 1867. Yol. YII. — p. 238, 
Object and Method Mineralogy; T. S. Hunt. — p. 250, Improvement in Boole's 
Calculus of Logic; G. S. Pierce. — ^p. 327, Characters of new Plants of California 
and elsewhere, principally of those collected by H. N. Bolander in the State Geo- 
logical Survey ; A. Gray. 
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Academy, American, Memoirs, 428. 
Proceedings, 428. 

California, Memoirs, 267; Proceed., 
144. 

Chicago. Transactions, 418, 428. 

National, meeting, Jan., 1888, 280. 

Philadelpliia, Proceedings, lU, 428. 
Acclimation of ostrich, Nicms^ 72. 
Agassiz, Journey in Brazil, noticed, 288. 
Amos of Yesso, Bickmore^ 853. 

of Saghalien and Eurile Islands, 861. 
Aldehyd, methylic. Hofinann on, 249. 
Alkalies, test for, 256. 
Almanac, Amer. Nautical, for 1869, 284. 
American Association, Proceedings, 144. 
Analysis, omnic, detem^nation of oxy- 
gen in, 255. 
Andes of Quito, phys. geography of, 99. 
AndrewBy K^ human antiquities at Abbe- 

Yille, <&c, 180. 
Angstrom on violet spectrum, 250. 
Ansted's Physical Geography, 143. 
Arsenic, allotropic, 25C 
Aspirator, form of, Xescfo, 428. 
Assmuss on products of distillation, Ord- 
toayy 274. 

B 

Barkery G. F,j chemical abstracts, 351. 
Barrande, Pteropodes Siloriens de la Bo^ 

hdme, 120. 
Becquerel, El^mens d^^lectro-chimle, 75. 
Bentham and Hooker, Genera Plantamm, 

vol. 1, noticed, Oray^ 271, 404. 
Berg, O., obituary, 124. 
Berghaus, Chart of the Wortd, 426. 
Berthelot, synthesis of oxalic acid, 249. 
JEkckmorey A. /&, recent geol. changes in 

China and Japan, 209. 
Ainos of Yesso, 353. 

of Saghalien, &c., 361. 
BUI, J, if., test for bromids, 224. 
BiaaeUy 8. J9., St. Thomas earthquake. 183. 
Blake, T. A., N. W. coast of Amer^242. 
Btdke, W. P., minerals of Paris Exposi- 
tion, 194. 
gold-bearing rocks of California, 264. 
fossil tapir in California, 381. 
Boott^s Illustrations of Carex, 271, 409. 
Bost. Nat. Hist. Soc. Proceed., 144, 428. 
Botany — 

Miocene polar flora, HeeVy 269, 281. 

Orotava Dragon tree, 270. 

Shortia and Schizocodon identical, 402. 
Botanical works noticed : — 

Bentham and Hooker, Genera Planta- 
ram, I, Oray, 271, 404. 



Botanical Works noticed:— 
Boott, Illustrations of Carex, 271, 409. 
CurttSy Botany of N. C. Survey, 271. 
Oravy Manual, 5th ed., 2d issue, 409. 
LeMaotU and Ikcaime, Traits de botan., 

409, 
Lesqitereux, Catalogue of Mosses, 273. 
Mqudf Prolusio florse Japonic®, etc., 

VUmorin-Andrietix <fc Cic, Fleurs de 
pleine terre, 269. 
Brewer, W. jBT., gold-bearing rocks of Cal., 

397. 
Brewster, D., obituary, 284. 
Brigham on Hawaiian volcanoes, noticed, 

4<e7. 

Bromids, test for, BUI, 224. 
Browning, J,, spectra of meteors, 279. 
Burton, B. A, enai*gite, Jamesonite, and 
tetrahedrite, 34. 



Cambridge Course of Elem. Physics, 142. 
Cannon, strength of, TreadtoeU, 135. 
Carbonate, sodic, Kessler's patent, 254. 
Cerium, metallic, Wbhler, 254. 
Chambers's Encyclopedia, 143. 
Chaee, B. O., skylight polarization, 96. 
Chase, P. B., magnetism of iron, 247. 
Chemical News, noticed, 144. 
China, delta-plain of, Pumpdly, 219. 

See also Geoloot. 
Clark, H. J., on spongiaB ciliatse, 418. 
Clarke, F, W., miikanU analysis, 173. 
Clarke, W, B, sedimentaiy formations of 

New South Wales, 884. 
Coal, see Geologt. 
Coast Survev report for 1865, 143, 
Coloration by discharges from inducto- 

rium, 391. 
Colton's Journal of Geography, 142. 
Cope on Raniform Anura, noticed, 418. 
Copper, diflfusion of, NiekUt, 67. 
Cotting, J. R., obituary, 141. 
Curtis, Botany of N. C. Survey, 271. 



DaU, W. H,, explorations in Russian 
Araer., 96. 

Dana, J. D., editorial note, in answer to 
Hlnrichs, 102. 
note on anhydrous silicates, 109. 

Dana, S. L., obituary, 424. 

Darwin, Variation of animals under do- 
mestication, noticed, 411. 

Daubeny, C, obituary, 124, 273. 

Delesse and de Lapparent, Review of 

i geoV. tot Afifti-^^ liQWiA^^ Tft , 
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Dewey, C, obituarv, 122. 

Diamylene, ozYdation with chromic add, 

57. 
DUherton^ A, A, volcanic eruption, 181. 
Distillation, Assmuss on prodncts of^ 274. 
Doherty, Or^fanie Philosophy, vol. ii, 427. 
IkmgkUy /., source of muscular force, 110. 
Dynamo-magnetic machine, Ladd^ 115. 

E 

Earthquakes, Ferrey on, noticed, 268. 

in ELansas, iltribsr, 120. 

in St. Thomas, 183. 

in N. T., Vt., and Canada, 185. 
Edward*. A, Jf., living forms in hot wa- 
ters of California, 289. 
Electric light, cost of. Farmer^ 112. 
Engel, C. G. F., obituary, 282. 
Entomological Soc, Trans., 144^^428. 
Essex Inst., Proceedings, 144. 428. 
Exposition, Paris,1867, AidU^, 78. 

minerals of, .BZoJte, 194. 
Eye piece, new binocular, SmUhy 42. 

r 

Faraday, M., memoir of, de LaBive^ 145. 
Farmer^ M. O.. cost of electric light, 112. 
Ferrocyanid of potassium on monochlo- 

ratic ether, Zoeio, 888. 
Flame, sounding. Smith, 421, 422. 
Fluorids, new, Siel(U*y 66. 
Fossils, see Gboloot. 



Gasparrini, G., obituary, 124. 

Oenthy F. A., mineralogical contrib., 805. 

Gboloot aw d Palbontoloqy — 

Aviculopecten, Meeky 64. 

China and Japan, changes in, Bickmorej 
209. 

Coal in Rocky Mts., Hayderiy 101. 
in Nebraska, Hayden^ 198, 826. 
WhiU, 899. 

" Cone in cone," Marth, 218 ; Tf%ite, 401. 

Corals from Nevada Silurian, 62. 

Cretaceous coal in N. Mex^ iX^imte, 186. 

Glaciers in Green Mts., Hunaerfardy 1. 

Gold-bearin^rocks of Cal, Blake, 264. 
Brewer y 897. 

Iowa Coal measures, WhUey 881. 

Lignites of the West, Hdyden, 101, 198. 

Mastodon in California, Sillimati, 87a 

Naiades, shell-structure of, WhiUy 400. 

Nebraska Survey, 268. 

New South Wales sedimentary forma- 
tions, 384. 

Palseotrochis of Emmons, Marshy 217. 

Rocky Mts., formations along £. mar 
gins of, Hayderiy 222, 

Sweden, bituminous gneiss and mica 
schist In, Igelstrontj 38. 

Tapir, fossiLin California, Blakey 881. 
Geological wobks noticed : — 

Barrande^ Pt^ropodes Slluriens de la 
BohSme, 120. 

California Geol. Survey, Paleont., 288. 

Byatt^ Fossil cephalopods, 419. 

Iowa Survey report, 402. 

Meek, Geol. of l&ackeiiz\e'EL.^4A&. 



Gbolooioal works noticed :^ 
Murehiton, Siluria, 121. 
WinJder, Mus^e Teyler Catalogue, 12L 
Oibbs, IF., cheoL and phya. abstracts, 210. 
891. * 

obituary of Engel, 282. 
measurement of wave-lengths, 296. 
Glaciers, see Gboloot. 
Glycerin and its derivatives, Aflf, 256. 
Gold, peculiar occurrence ot SiuimarL9l 
Orauy A., botanical notices, 121. 269^^)8. 
botanical necrology. 1867, 121, 272. 
Shortla galadfolia. 4X32, 
Green Mts., glacial action on, JSimfferfnriy 

OtteriHy T.f delivery from oondoit pipe, 

191. 
Guyot's GeogrH>hie8, 287. 

s 

HawUifj C, JK, quicksilver mines of Santo 
Barbara, Peru, 5. 
mines of Almaden, Spain, 9. 
ffaydeny F, K, Rocky Mt. coal beds. lOL 
lignite deposits of the West, 198. 
formations of E. margins of Boeky 

Mts., 822. 
workable coal in Nebraska, 826. 
Seer, Miocene polar flora, 260, 28L 
Henry. J,, extract from Smitlisoniaii 

Rep't., on transfer of the library, 137. 
HUgardj B, W,, reclamation by, 278. 
Hinriclis, G., answer to charges of| JDono, 

102. 
Hoffmann on methylic aldehyd, 249. 
Howy H.y Sillcoborocalcite and natroboro- 

calclte, 117. 
Hungerfordy B.y evidences of glacial ac- 
tion on Green Mts., 1. 
Hyatt, Fossil cephalopods, noticed, 419. 
Hydrocarbons of Penns. petroleum, 262. 



IgeUtrbm, L, X, bituminous gneiss In 

Sweden, 88. 
Iron, cast, permeable to gases, 2&i, 
speclnc magnetism or, Chaee, 247. 



Kokscharofs Mineralogy, noticed, 12L 
Kotschy, T., obituary, 124. 



Laboratory, The, noticed, 117. 

Laddy ^., dynamo-magnetic machine, 115. 

LaRive, A. de, memoir of Faraday, 145. 

Laurent, Traits d'algdbre, 75. 

Lawrence Scl. School Laboratory Con- 
trib., No. V, F. W, Clarke, 173. 

Lea, I., Index to Unlonldse, noticed, 129. 

Zea, Ja. C, nltroglucose, 881. 

LeCorUe, J., cretaceous coal In N. Mex, 
136. 

lieede, A. R,, form of aspirator, 423. 
writing on screen, 424. 

LeMaout and Decalsne, Traits de boton., 

409. 
V\j!^^et€^x^ C«.^talA«xift of mosses, no- 
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LewiSy /, shells planted in Erie Canal, 187. 
Livingstone, Dr., safety of, 14, 141. 
Xoeio, 0., ferrocyanid of potassium on 

monochloratic ether, 888. 
Lyceom Nat. Hist. N. Y., Annals, 428. 
Zyifion, (7. &, new Wave apparatus, 884. 

X 

Hagnetie-filings phantoms, yiekUt, 88. 
Man, remains of, Andrewt. 180: Mckl^t 

TO. 
Mandon.G., obituary, 124. 
Marshy 0. u, Falseotrochis of Emmons, 

and *^cone in cone,'' 217. 
Kartius, Akademlsche Denkreden, 148. 
MaxwtUy J, C,y real-image stereoscope, 116. 
Meeky P. B., corals from Nevada, 62. 

Ssnus Avlcolopecten, 64. 
eoL of Mackenzie R. by, noticed, 
418. 
Mercnnr, vapor of, effect on plants^TL 
Meteorite from Mex., J. L, Jxnithy 77. 
Mettenlns, 6. H., obituary, 128. 
Meunier, Science et les savants en 1866, 

noticed, 76. 
Mineral analysis, process in, CTarite, 178. 
Mineraloglcal cunosities of raris Exposi- 
tion, W. P. Blake, 194. 
M1NEBAL8-' 
Altaite, Genthy 812. 
Bamhardtite, (?enM,819; Boulangerite, 
OefUhy 820; Brochantite, Oenthy 821. 
Calaverite, Oent?iy 814; Cosalite, Oenthy 

819 ; Cnrolitc, glass from, 141. 
Enare^te from Colorado, BurtoUy 84. 
Hessite, Oenthy 809. 
Jamesonite, argentiferous, Burton^ 86. 
Melonite, &eii<A,818; Montanite, Oenthy 

817, 318. 
Natroborocalcite, HoWy 120. 
Petadte, Oenthy 809. 
SUicoborocaleite, How^ 117. 
Tellurium, Oenth, 906y 818; Tetrady- 
mite, Oenthy 806, 816; Tetrahedrite, 
BtirtoHy S7-y Oenthy 920, 
Whitneyite, Oenthy 805; Wilsonite, 
Booty 47. 
Miquers Prolusio florsB JaponicsB, 408. 
Murehieon^ R. Z, extracts from address to 
Rov. Geogr. Soc, 14. 
Siluria, noticed, 121. 
Muscular force, source of, JDougUuy 110. 
Musical ratios, IboUy 289. 

V 

Neurine, 258. 

Ifewton, jET. A.y shooting stars, Nov., 1867, 

78,225. 
Nteklke, /., correspondencej^. 
Niobium, compounds of, 898, 896. 
Nitroglucose, Zea, 881. 



Obituary— 
O. Berg> 124; D. Brewster, 284. 
J. R. Cotting, 141. 
S. L. Dana, 424 ; C. Daubeny, 124, 272; 

C. Dewey, 122. 
0. G. F. Engel, 282. 
M. Fandaj, deZaBivey 146. 



Obituaby :— 

G. Gasparrini, 124. 

T. Kotschy, 124. 

G. Mandon, 124; G. H. Mettenlus, 123. 

Lord Rosse, 142. 

a P. Sartwell, 121: D. F. L. v. Schlech- 
tendid. 124; C. H. Schultz, 272. 
Ordwayy X M,y Assmuss on distillation, 

274. 
Ortony Zy Andes of Quito, 99. 
Oxalic acid synthesis, Berthelot, 249. 



Paleontoloiry, see Gbology. 
Barkery J, B.y earthquake in Kansas, 129. 
Perrey on Earthquakes, noticed, 268. 
Piekerinffy JS. C, forms of spectroscope, 

801. 
Figeauxy on the leporide, 127. 
Polarization, skylight, in Nebraska, 96. 
BooUy H, W,y on musical ratios, 289. 
PumpeUyy B,y delu-j^n of China, and 

changes of Tellow K., 219. 



Quicksilver mine, Santa Barbara, 5. 
Almaden, Spain, 9. 

E 

Btnqxiehy 0, JR, earthquake at St. Thomas, 

184. 
Rlchthofen, System of volcanic rocks, 

noticed,267. 
Booty B, W.y WiUonite, 47. 
Rosse, Lord, obituary, 142. 
Roy. Geogr. Soc, extracts from Murchi- 

son's address, 14. 
Russian Amer. en>loratlons, BaUy 96. 
geography, ICa. Blake, 242. 

s 

Sartwell, H. P., obituary, 121. 
Schlechtendal, D. F. L. v.. obituary, 124. 
Schultz, C. H., obituary, 272. 
Sheffield Laboratory Contrib., No. XYI, 

84. 
Shooting-stars, Nov., 1866, spectra of, 279. 

Nov., 1867, Newtony 78, 226. 
Silicates, anhydrous, relation between 
proportion of alkalies, and amount of 
silica, BanOy 109. 
SUlimany By peculiar mode of occurrence 
of gold and silver, 92. 
mastodon in California, 878. 
Smithy F, H.y experiments with fluid jets, 
419. 
resolution of sounding flame, 421, 422. 
SmUTiy H, L.y new binocular eye-piece, 42. 
Smithy J. L,y meteoric Iron, Mex., 77. 
Smithsonian library, transfer of, ITenry, 

187. 
Spectroscope, forms of, Piekeringy 801. 
Spectrum, measurement of wave-lengths, 
OiNfSy 298. 
of shooting-stars, Browningy 279. 
stellar, Seechiy 898. 
violet portion of, Angttromy 250. 
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Stereoscope, real-image, ilfoanMR, 116. 
Storer, FuheB of Mam^ noticed^ 129. 
Sulphid, carbonylic. Than, fSjl, 



TanUlnm, redaction of. IfarignaCy 398. 

compunds of, Devtite and Troatt^ 396. 
Than on carbonylic sulphid, 251.; 
Torrey, J., semi-centennial ofl 273. ' « 
Transparency of the air, NicJahy 70. 
TreadweU, D,y stren^h of cannon, 135. . 
Tarpentine, oil ofaHd camphor, hypo- 
chlorous acid on, Wheder^ 48. 
Twisden, Introd. to Mechanics, 426. 
Tyndall on sound, noticed, 286. 



Vanadium, Roscoe's researches on, 394. 
VerriU, A, K, Halcyonoid polyps in Mu 
seum of Tale ColL, 411. 
on Hartt's corals and echinoderms 

flrom Brazil, 416. 
on ecliinoderms from Lower Oal., 
417. 
Vilmorin-Andrieux & Cie., Fleurs de 

pkine tcrre, 269. 
Volcanic eruption, Leon, Nicaragua, 131. 

w 

Walz^ J^ oxydation of diamylene, 57. 
Warren, C. J^, hydrocarbons of Penns. 
petroleum, 262. 



Washinffton, Mt., height of, 421 
Water Irom conduit pipe, delivery of, 191. 

Tapor of, in stars, Ifieklh^ 70. 
Wave apparatus, Lyman , 384. 
Wheeler f C. (7., hypochlorous acid on oil 

6f turpentine and camphor, 48. 
White, V. A,y Iowa Coal-measures, 331. 

coal in Nebraska, 899. 

shell-structure of Naiades, 40C. 

on ** Cone in cone," 401. 

Iowa survey report, noticed, 402. 
Wilder. R (?., notice of Journal of Anit. 

and Physiol., 124. 
Winkler's Mus^e Teylcr Catalogue, 121. 



Zoology— 

Halcyonoid polyps in Yale Coll. Mu- 
seum, VerriU, 411. 

Leporide, Pigtaux, 127. 

Living forms in hot waters of CaL, 239. 

Shells planted in Erie Canal, 137. 
ZooLOOiOAL Works noticed : — 

Clark H. •/!, Spongise cillatse, 418. 

Cbpe, Families of Stniform Auura, 418. 

Journal of Anat. and Physiol., 124. 

Xeo, Index Unionldse, 129. 

ySTorer, Fishes of Mass., 129. 

Verrill, Echinoderms from Lower 
• Cal.. 417. 

VerriU, on Hartt's corals and echino- 
derms from Brazil, 416. 
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